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Offioe  of  the  Chief  of  Ekgineebs^ 

United  States  Abmy, 
Washington^  />.  0.,  July  1, 1880, 
Sib  :  A  work  which  promises  to  be  of  great  value  to  officers  of  the 
Corps  of  Engineers  and  to  the  civil  engineers  of  the  country  has  been 
in  course  of  preparation  during  the  last  two  years,  under  the  direction 
of  Maj.  U.  M.  iiobert,  of  the  Corps  of  Engineers. 

It  is  entitled  ^*  Index  to  the  Beports  of  the  Chief  of  Engineers,  U.  S. 
Army,  ui>on  Works  and  Surveys  for  River  and  Harbor  Improvement^ 

I  have  respectfully  to  recommend  that  1^000  copies  of  the  work  be 
printed  at  the  Government  Printing  Office^  and  in  view  of  the  perma- 
nency of  its  value  to  those  who  have  received  the  reports  of  the  Chief 
of  Engineers  during  the  fourteen  years  covered  by  the  index,  and  to  save 
the  expense  of  ^^  composition  ^  in  case  that  future  editions  are  called  for, 
I  further  recommend  that  the  work  be  stereotyped. 
Very  resi>ectfully,  your  obedient  servant, 

H.  G.  Weight, 
Chief  of  Engineer B^ 

Brig.  &  Bvt,  Maj.  Oen. 
Hon.  Alexander  Bamsev, 

Secretary  of  War. 

Approved. 

By  order  of  the  Secretary  of  War. 

IJ.T.  Ceosby, 

Chief  ClerJc. 
July  6, 1880. 

Ill 


U.  S.  EN0IKEEII  OfFICK, 

Milwaukee^  Wis.j  June  25,  L880. 

General  :  I  have  the  honor  to  forward  herewith  the  manuscript  of 
an  <<  Index  to  the  Reports  of  the  Chief  of  Engineers  on  iiiver  and  Har- 
bor Improvements  f6r  the  years  1866-18799  inclosive." 

On  January  10, 1878, 1  addressed  a  letter  to  the  Chief  of  Engineers, 
Brig.  Gtea.  A.  A.  Humphreys,  from  which  I  make  the  following  extracts: 

Gbkeral  :  The  need  of  a  thoroagh,  oarettdly-prepared,  and  systematioaUy-arranged 
index  to  the  eighteen  volumes  of  the  Reports  of  the  Chief  of  Engineers  for  the  last 
twelve  years  I  suppose  every  officer  of  the  corps  has  felt.  Questions  are  constantly 
arising  which  force  one  to  search  these  volumes  for  hours,  when  a  few  minutes  would 
suffice  if  he  were  provided  with  a  good  index.  Moreover  I  think  that  the  reports  would 
be  referred  to  ten  times  where  they  are  now  referred  to  once  if  such  an  index  were  at 
hand.    *    *     *    The  main  objects  I  have  in  view  may  be  described  as  follows: 

(1)  To  provide  every  officer  in  charge  of  a  work  with  the  means  of  quickly  referring 
to  everything  of  importance  in  the  past  history  of  that  work. 

(2)  To  provide  the  means  of  quickly  r^erring  to  information  on  every  point  in  these 
reports  of  value  to  an  officer  investigating  a  special  topic,  such  as  *'  blasting,''  "  dredg- 
ing," etc. 

Believing  that  an  index  of  this  kind  carefully  prepared  would  be  of  great  value  to 
the  officers  of  the  corps,  I  would  respectfully  request  your  approval  of  the  project. 
I  cannot  now  form  an  opinion  of  any  value  as  to  when  it  will  be  finished,  but  as  I 
propose  to  do  the  work  without  employing  any  one  for  the  purpose,  using  the  services 
of  my  clerk  and  assistant  engineer  when  not  otherwise  engaged,  I  think  it  will  take 
aU  of  the  present  year  at  least. 

The  reply  to  the  above  was  as  follows  : 

Office  of  the  Chief  of  Engineers, 

Washingiany  D,  C,  January  16,  1878. 
Sir:  I  have  to  acknowledge  the  receipt  of  your  communication  of  January  10, 1878, 
relating  to  your  proposed  work  of  indexing  the  volumes  of  the  reports  of  the  Chief  of 
Engineers. 

Your  letter  has  been  laid  before  the  Chief  of  Engineers,  who  cordially  approves  the 
project.    He  is  of  the  opinion  that  your  work  should  begin  with  the  report  dated 
March  1, 1866. 
By  command  of  Brigadier-General  Humphreys: 
Very  respectfully,  your  obedient  servant, 

W.  J.  Twining, 

Major  of  Engineers, 
MaJ.  H.  M.  Robert, 

Corps  of  EngineerSf  Milwaukeef  Wis, 

As  shown  in  my  letter  above  quoted,  I  had  hoped  that  two  winters 
would  have  sufficed  for  the  completion  of  the  index,  but  it  has  actually 
taken  three.  The  original  intention  was  to  have  ended  with  the  report 
for  1877,  but  the  reports  for  the  two  following  years  are  now  included, 
so  as  to  bring  it  down  to  the  latest  date  possible. 
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At  the  best  the  work  has  many  imperfebtions,  and  will  prove  in  many 
respects  unsatisfactory.  Those  who  have  had  the  most  to  do  with  its 
preparation  are  the  most  keenly  alive  to  its  defects,  which,  however, 
under  the  circumstances,  could  not  have  been  avoided. 

Perhaps  the  most  serious  dif&culty  has  been  caused  by  the  omission 
from  the  earlier  volumes  of  many  special  reports  of  of&cers  in  charge  of 
improvements,  wliich  often  contained  the  projects  and  estimates  for  the 
works,  or  modifications  thereof.  For  this  reason  it  has  been  very  diffi- 
cult to  obtain  a  clear  and  connected  view  of  the  plans  for  some  of  the 
works. 

Again,  many  errors,  some  of  a  typographical  character  and  others 
evidently  based  on  incorrect  information,  have  crept  into  the  reports, 
and  afterwards  have  been  continued  fh)m  year  to  year.  Whenever 
possible  such  errors  were  corrected,  references  being  given  to  the  source 
of  the  information  used.  Often  the  totals  of  the  estimates,  or  of  the 
appropriations,  will  be  found  to  differ  materially  from  those  stated  in  the 
last  report  of  the  officer  in  charge,  but  it  will  generally  be  found  by  ex- 
amining the  references  given  that  the  index  is  correct. 

A  serious  difficulty  was  experienced  in  the  arrangement  of  some  of 
the  works  of  river  improvement,  owing  to  the  manner  in  which  the 
localities  described  in  the  appropriation  acts  and  in  the  operations  were 
made  to  overlap  each  other.  For  instance,  the  appropriations  for  im- 
provements on  the  Mississippi  River  were  made  under  thirty -five  differ- 
ent titles.  The  combinations  of  the  White,  Black,  Little  Bed,  and  Saint 
Francis  Eivers  were  as  follows : 

White  River. 

Saint  Francis  River. 

White  and  Saint  Francis  Rivers. 

White,  Black,  and  Little  Red  Rivers. 
Qa^lveston  Bay  ship-channel  comprises  the  following  titles: 

Buffalo  Bayou. 

Redfish  Bar. 

Channel  between  San  Jacinto  River  and  Bolivar  Channel. 

San  Jacinto  River. 

Channel  between  Redfish  Bar  and  Morgan's  Point. 
There  are  numerous  other  instances  of  the  same  difficulty. 
Another  difficulty  was  found  in  obtaining  harmony  between  the  work 
of  the  various  indexers,  of  whom  some  nine  were  at  various  times  engaged 
upon  the  index.  I^o  two  men  could  be  found  to  do  the  compilation  in 
exactly  the  same  manner,  though  all  were  supplied  with  the  same  in- 
structions and  samples.  The  more  important  improvements  were  as- 
signed to  the  two  gentlemen,  Messrs.  Samuel  O.  L.  Potter  and  L.  Y. 
Schermerhorn,  to  whom  the  credit  of  the  work  is  due.  They  also  revisecl 
the  work  of  the  other  indexers  5  but  this  was  not  a  revision  of  the 
original  work,  and  could  only  correct  such  apparent  errors  as  variations 
from  the  general  plan,  ambiguous  statements,  etc.    Sufficiently  frequent 
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tests  of  the  accaracy  of  the  original  work  were  however  made,  to  give 
.a  reasouable  confidence  in  the  results. 

To  Dr.  Samubl  O.  L.  Potter  belongs  the  credit  of  the  conception 
of  tb^  plan  and  the  arrangement  of  its  details.  Besides  indexing  many 
important  works,  such  as  the  Fox  and  Wisconsin  Improvement,  Bridg- 
ing Navigable  Waters,  Boston  Harbor,  Charleston  Harbor,  etc.,  he  had 
the  general  supervision  of  the  indexers  engaged  on  the  harbor  works, 
the  compilation  of  the  tables  in  the  topical  index,  and  of  the  map. 

Mr.  L.  Y.  SoHEBHEBHOBN  Compiled  the  Index  of  Topics  (except  the 
two  tables);  indexed  the  great  mass  of  the  important  and  difficult 
works  of  river  improvement,  as  the  Mississippi,  Ohio,  Cumberland,  and 
Tennessee  Bivers,  etc.,  and  revised  the  greater  part  of  the  work  of  the 
assistant  indexers.  Nearly  all  the  valuable  work  on  river  improve- 
ments is  due  to  him. 

Mr.  Charles  Cbosman  was  engaged  on  the  compilation  from  its 
commencement,  and  deserves  credit  for  a  large  quantity  of  work  thereon. 
He  indexed  nearly  all  the  lake  harbors,  the  works  on  Lake  Champlain, 
and  many  on  the  Atlantic  Coast. 

Messrs.  E.  A.  Cai^non,  L.  M.  Mann,  and  Louis  J.  Olmsted  also  did 
valuable  work  on  the  compilation  of  the  index. 

The  locations  of  all  the  works  of  and  surveys  for  river  and  harbor 
improvements  are  shown  on  the  accompanying  map. 
I  am,  very  respectfully,  your  obedient  servant, 

Henby  M.  Bobebt, 

Major  of  Engineers. 

Brig.  Gen.  H.  G.  Wbight, 

Chief  of  Engineersj  United  States  Army. 
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the  act  of  March  3, 1879,  with  totals  by  States 'SO 
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(3)  Personal  Index:  Containing  the  names  of  all  contractors,  failing  bidders, 

and  civil  assistants  who  are  mentioned  in  the  reports,  with  refer- 
ences to  the  title,  in  the  main  index,  of  every  work  upon  which  each 
person  was  engaged 603 
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EXPLA-NATIOlSr. 

The  Mcond  diviaioft,  which  comprises  ths  main  body  of  the  work,  is  arranged  for  each  im- 
provement under  the  following  headings : — 

Appbopriations  :  Includiag  all  appropriations  made  by  Congress  from  1790  to  and  in- 
cluding the  act  of  March  3,  1879,  excepting  relief  appropriations  for  indi- 
vidaal  claimants. 

Commerce  :  Including  commercial  statistics,  etc. 

COKTRA.CTS :  Including  proposals,  etc. 

Defense  :  Applying  to  but  few  works,  and  containing  references  to  the  relation  of 
such  improvements  to  the  defensive  works  or  plans  in  the  vicinity. 

Documents  :  Comprising  references  to  such  documents  (not  published  in  the  reports) 
as  are  referred  to  therein. 

Engineers  :  Subdivided  asfoUows :  (1)  Chief  of  Engineers ;  (2)  Boards  of  Engineers,  when 
any  such  were  appointed  in  connection  with  the  work;  (3)  Engineers  in 
charge;  (4)  Ass%st€mts, 

Estimates  :  Comprising  the  aggregate  of  each  estimate  made  for  the  work,  with  the 
name  of  the  person  making  it,  and  references  to  every  mention  or  modifi- 
cation of  the  same.    (Compare  Plans  and  Projects  below.) 

Expenditures  :  Including  references  to  any  statements  of  expenditures  which  appear 
in  the  reports. 

Financial  Statements,  annually  made  by  the  Chief  of  Engineers  and  the  officer  in 
charge. 

Legislation  :  By  Congress  or  the  several  States,  except  the  acts  making  appropria- 
tions  and  ordering  surveys. 

Operations  :  Including  a  brief  statement  (sometimes  in  tabular  form)  of  the  opera- 
tions of  each  year. 

Physical  Characteristics  :  Including  references  to  every  mention  of  the  geology, 
physical  geography,  botany,  etc.,  of  the  locality,  and  to  all  statements 
concerning  the  gauging  of  rivers,  the  rainfall,  drainage  area,  etc. 

Plans  :  Including  all  plans  proposed  which  were  not  adopted  by  authority  as  the 
projects  for  the  improvement.    (See  Projects  below.) 

Private,  Corporate,  and  State  Work,  done  on  the  improvement,  as  far  as  men- 
tioned in  the  reports. 

Projects  :  As  adopted  by  the  engineer  in  charge  or  Boards  of  Engineers,  with  the 
estimated  cost  of  each,  and  such  details  as  are  of  greatest  importance, 
with  full  references  to  the  same  and  to  any  modifications  made.  (See 
Plans  above.) 

Secretary  of  War  :  References  to  his  action,  if  any. 

Surveys  :  Including  references  to  maps  published  in  the  reports  or  mentioned  therein. 

The  indexes  of  Surveys  for  improvement,  where  no  improvements  were  made,  and 
of  Bridges  over  Navigable  Waters,  are  each  arranged  in  a  somewhat  different  manner, 
according  to  the  material  at  hand. 

Abbreviations  and  References. 

But  few  abbreviations  are  used,  most  of  which  (as  Maj.,  Col.,  lin.  ft.,  cub.  yds.,  etc.) 
will  be  readily  understood.  The  references  are  of  three  kinds :  (1)  to  the  year,  volume, 
and  page,  thus:  "'76,  ii,  987,"  meaning  Report  of  the  Chief  of  Engineers  for  1876,  volume 
ii, page  987.  (2)  To  the  documents  published  by  Congress,  thus:  "Sen.  Doc.  42,  39th 
Cong.,  2d  Sees.,  485,"  meaning  Senate  Document  No.  42,  39/A  Congress,  2d  session,  page 
485.  (3)  To  the  compilation  of  Laws  of  the  United  States  relating  to  public  works 
for  the  improvement  of  rivers  and  harbors,  published  by  the  Chief  of  Engineers,  1677, 
thus:  "Act  of ." 
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COMPILED  FBOM  THE 
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[A  few  lefeienoes  herein  ore  made  to  the  Profeefdonal  Papen  of  the  Coips  ox 
Engineers,  and  are  thus  designated:  ^*P.  P.  No.  — ,  C.  E."  This  Index  has  been 
confined  to  the  Rei>orts  on  Biver  and  Harbor  Improvement,  the  Lake  Survey,  the 
Sutro  Tunnel,  and  the  Irrigation  of  the  San  Joaqoin  Valley.] 


Affiiciiltiirey  the  onl^r  unprotected  in- 
dusto^,  discussion  of,  '74,  i,  608. 
Ancliors.    Holding  power  of,  '72,  211. 
Mooring  buoys  attached  to  screws,  '73, 
294;  '74,  i,  210. 
Anemometer.    (See  Wind. ) 
Descriptions  of^  '67,  595. 
Records  of,  at  Milwaukee,  '67,  594,  755. 
Appropriations  for  Blvers  and  Har- 
bors.   (See  List  at  the  end  of 
Topical  Index.) 
Aoneduct*     Washington,     described, 

•77,  1089. 
Arciies.    (See  Bridges. ) 

Stability  of,  P.  P.  No.  7,  C.  E. 
Bani£S«    (See  Canals,  Dikee^  Levees, 

Rivers,  Shore  protection.) 
Barometer*  (See  also  Meteorology  and 
Surveys.) 
Use  of,  in  surveys,  P.  P.  No.  15,  C.  E. 
Effect  of  temperature  ux>on,  '75,  ii,  971. 
Bars*    (See  River  bars.) 
Batteries  for  firing  explosives.    (See 

Blasting.) 
Beach  protection.    (See  Shore  protec- 
tion.) 
Bishop  §[ate*     (See  Dams,  Movable, 

and  Hydraulic  gates.) 
Blastiui^*    (See  Mud  lumps.  Rock  re- 
moval. Snags,  Wrecks.) 
Boats*    (See Vessels.) 
Borinvs*    (See  Surveys.) 
Bo^vlders*  ( See  also  Shore  protection. ) 
Protection  against  scour  by  natural  de- 
posit of,  '71,  884  J  '72,  896;  '74, 
u,  276. 
Removal  of,  in  Taunton  River,  '70,  465; 
'74,  ii,  222. 

1  EN 


Brass*  Rate  of  expansion  of,  '71,  1006; 
'72.  1046. 

Break^vaters* 

(See  also  Piers  and  Harbors  of  Refuge.) 

1.  O^neral  oofuideraiioM,  2.  Dimenaianaof, 
alpluibetioally  arranged.  3.  ConatruoHan 
of,    4.  Cast  of. 

1.  General  considbrations. 

Breal£^vaters*'  General  facts  concern- 
ing, '67,  516;  '75,  ii,  422. 

Efficiency  of  low,  '75,  i,  277. 

For  covering  entrance  to  harbors,  '74,. 
1,235. 

2.  Dimensions. 

Cross-section  of,   considered,   '70,  196,. 

488;   '72,  170;  '73,  884,   1123; 

'74,  i,  261. 
Dimenaiona  at   Block  Island,  '72,  821, 

824; '74,  ii,  242. 

—  Buffalo,  N.  Y»  '68, 232 :  '78»  1269. 

—  Burlington,  Vt.,  '68,  296. 

—  Cherbourg,  '73,  1124. 

—  Chicago,  111.,  '73,  1184. 

—  Cleveland,  Ohio,  '74,  i,  234;  '75,  i, 

303,  310;  '78»  1262. 

—  Delaware,  '70,  422. 

—  Dover,  '73,  1126. 

—  Gloucester,  Mass.,  '71,  87L  873. 

—  Harbor  of  Refuge,  Lake  Huron,  '73» 

293,  295,  m 

—  Holyheail,  '73,  1126. 

—  Hyannis,  Mass.,  '70,  460;  '71,  895; 

'72,  952;  '73,  948. 
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Breakwatenh-Continued. 
Dimensions  at  Oswego,  N.  Y.,  '74,  i,  265: 
'75  i  346. 

—  Plymoutii/Eng!,  '67,  516;  '73,  884. 

—  Portland,  Me.,  '66,  iv,  39,  185. 

—  Saco  River,  Me.,   '66^  iv,  189;  '72, 

936. 

—  Westport,  E.  I.,  '71,  802. 

—  Wilmington,  CaL,  '72,  1007. 

— proposed  at  Barnstable  Bay,  '70,  488. 

Bridgeport,  Conn.,  '71,  793. 

Cape  Cod,  '70,  488,  489. 

Cape  Foulweather,  Cal.,  '79, 1798, 

1801. 

Crescent  City,  Cal.,  '67,  516,  518. 

Monterey  Harbor,  Cal,  '75,  ii,  708. 

New  Haven,  '75,  ii,  251. 

Newport,  '71,  782. 

Pacific  coast,  '77,  1051. 

Point  Sal,  Cal.,  '68,  888. 

Port  Jefferson  Harbor,,  '71,  809. 

Port  Orford,  Oreg.,  '73, 1123;  '79, 

1804. 
San     Buenaventura,     Cal.,     '79, 

1771. 

San  Luis  Obispo,  CaL,  *79,  1767. 

Santa  Cruz,  CaL,  '71,  918. 

Southport  Harbor,  '71,  824;  '79, 

355. 
Stonington  Harbor,  '72,  918,  920 ; 

'74,  ii,  246;  '75,  ii,  247;   '79, 

328 
Trinidad,  CaL,  '73,  1147. 

3.  Construction. 

:Slope8  of,  '66,  i,  40;  '67,  518;  '70,  488; 
'71,  827;  '7a  168;  '73,  884, 
1124;  '74,  ii,  180,  181,  242;  '76, 
ii,  596,  598;  '79,  295, 1767. 

.Stone,  dimensions  of,  used  in,  '67,  516 ; 
•70,  452;  '71, 741 ;  '72,  166,  918; 
'7*  884,  948 ;  '79,  1767. 

—  urtifioial  blocks  of,  used  in,  '67,  516; 

'70,  457;  '73,  1125.  (See  Con- 
crete.) 

failure  of,  at  Cherbourg,  '67,  516. 

Mooring  rings  at,  '73,  294;  '74,  i,  210. 

jProtection  from  ice  by  iron  sheathing, 
'73,  294,296;  ''74.  i,  210;  ii,  135, 
228;  '75,  i,  320. 

«Of  piles,  on  Bio  Grande,  Texas,  '78^ 
619. 

Mundations  for,  at  Buffalo,  '73,  353; 
^75,  i,  57.  305;  '78,1269. 

—  Cleveland,  Ohio,  '75,  i,  306,  309. 

—  settlement  of,  at  Wilmington,  CaL, 

"70,  990. 

4.  Cost. 

Cost  of,  a^Buffalo,  '75,  i,  306. 

—  Cherbourg,  '72,  754. 

—  Cleveland, '75,  i,  303. 

—  Delaware.  '71,  665;  '72,  754. 

—  Dover,  '6H,  888;  '72,  754. 

—  Harbor  of  Refuge,  Lake  Huron,  '73, 

294;  '77,927. 

—  Plymouth,  *67,  516;  '68,  888;   '72, 

754. 
— Portland,  'B9,  447;  '72,  754. 


Bridges. 

1.  General  oonsideraUans.  2.  Piers,  3. 
Spans.  4.  Draws.  5.  Classes,  as  Arch, 
Military,  etc,  6.  Special  bridges,  alpha- 
heticalljf  arranged, 

1.  General  considerations. 

Biidi^es  over  navigable  rivers,  general 
consideration  of,  '6^  &>,  315, 
316,  385;  '70,67,261;  '71,61, 
397,  431;  '7^!,  440;  '74,  i.  583, 
636:  '75,  ii,  677;  '76,  i,  92,  ii, 
260,  298,  299,  306;  '77,  817 ;  '78, 
110,  721,  891,  1038,  1054,  1058, 
1078;  '79,  1461. 

Proper  location  of,  '68,  316;  '70,  230. 

Obstruction  to  navigation,  '68,  717, 
822;  '69,  306;  '71,407,411,414, 
429,713;  '76,  ii,  306;  '77,  646; 
•78,  1038,  1054. 

Height  required  for  navigation,  '69, 
395,  401 ;  '74,  i,  603,  G'lT,  641, 
648,  ii,  654;  '75,  ii,  681;  '76,  ii, 
302 ;  '78^  907,  928,  934,  1054. 

Legislation  concerning,  '69,  309;  '71, 
219,  426,  435,  455;  '72,  404, 
440;  '73,561,570. 

Foundations,  depth  to  bed-rock  on  Mis- 
sissippi River,  '78,  918,  1059. 
(See  Foundations.) 

Requirements  of^  to  guard  against  rail- 
,  road  accidents,  '78^  834. 

Grades,  effect  on  bridges,  '79, 1461. 

Vibration,  effect  on  iron,  '75,  ii,  680; 
'77,  1099.  1102. 

Decay  produced  oy  use  of  oak  wedges, 
'78,  984. 

Sheer  booms  at,  considered,  '75,  ii,  683 ; 
'77,  817;  '78,  710,  972,  982,986, 
990,  1002.  1005,  1009,  1018. 

Signals  and  lights  at,  '73,  415;  '78^ 
723. 

Loads  on,  '69,  195:  '70,  245,  251,  263; 
'72,286,291;  '77,  1099. 

2.  Piers. 

Piers  should  be  parallel  to  current,  '68, 
381;  '69,  196. 

—  percentage  of  cross-section  occupied 

by,  in  Ohio  River,  '71,  403, 410, 
413,  416,  421,  433,  443. 

—  obstruction  to  tides  by,  '68, 717 ;  '69, 

383;  '74,  ii,  156,234. 

—  action  of,  in  closing  rivers  with  ice, 

'71,  716. 

—  effect  on  timber  rafts,  '77,  820;  '78, 

931. 

—  objection  to   riprap   about,  '75,  ii, 

687. 

—  sheer  booms  at,  '75,  ii,  683 ;  '77,  817 ; 

•78»  710,  972,  982,  986,  990, 1002, 
1005,  1009,  1018. 

3.  Spans. 

Spans,  limit  of  practical,  '71,  432;  '78^ 
905,  1019,  1069. 
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Brtd§[es— Continued. 
Spans,  length  of,  at  Turioas  bridgee,  '69, 

197;    '70,  231;   '72.  2&;    '78, 

905,  1019,  1020. 1046, 1062, 1069. 

(See  also  list  of  Special  Bridges, 

vnder  No.  6  below.) 
reqaiied  to  pass  rafts,  '77,  820; 

'78,  99(L 

—  of  arched  trass,  '75^  ii,  680. 

—  weight  of  material  in,  '72,  294. 

4.  Drawb. 

J)raw8,  location  of,  '70,  230,  246;  '72, 
289. 

—  span,  proper  width  o^  '68,  383. 
over  rivers  in  Chicago,  '74,  i,  585. 

—  weight  of,  '70,  245. 

•^  number  of  times  opened  in  Chicago, 
'74,  i,  601,  607,  617. 

—  of  pontoons,  '74,  i.  681.  (See  Pontoon 

Bridges,  nnaer  No.  5  below.) 

—  details  of,  at  Bock  Island  Bridge, 

'70,  245;  '72,  289,  293. 

—  operation  of,  at  Eock  Island  Bridge, 

'72,  289,  294. 

—  novel  plan  proposed  at  Philadelphia, 

'71,  710. 

—  signals  at,  '73,  415;  '78^  723. 

—  manner  of  passing,  adopted  by  coal 

fleets,  '76,  u,  303. 

—  height  of.     (See  Height  of  Bridges 

under  No.  1  above.) 

5.  DiFFBREMT  CLABSBS. 

Arch,  stability  of,  P.  P.  No.  7,  C.  E. 

—  truss,  disadvantages  of,  '74,  i,  641, 

652,  661;    '75,  ii,   680;  '76,  i, 
334;  '77,  1108. 

—  —  large  span  of,  '75,  ii,  680. 

—  tubular,  strains  on,  '75,  ii,  680;  '77, 

1099,  1102. 

objections  to,  '75,  ii,  680. 

Military,  P.  P.  No.  4^  C.  E. 
Wagon,  width  of  various,  '70,  245. 

—  description  of,  built  by  wagon  train, 

'77,  1354. 

—  effect  of  combining    with  railroad 

bridge,  '70,  244,  261. 
Suspension,  considered,  '69,  :i98;  '71, 

218,  405,    425,  432,  446;    '78, 

1075. 
Pontoon,  considered,  '74,  i,  681;  '76, 

ii,  300,  682;  '78,  981. 

6.  Special  bbidoes. 

]>e9cr^pHan  o/ Anacostia,  '75,  ii,  807. 

—  Aqueduct,  over  Potomac,  '76,  i,333. 

—  BeUaire  BaiJroad,  '71,  408,  425. 

—  Burlington  Kailroad,  '78,  1003. 

—  Cabin  River,  D.  C,  '77,  1095. 

—  Carondelet,  '75.  U,  680. 

—  Cincinnati  Southern  Railroad,  '76, 

ii,299. 

—  Clinton  Railroad,  '75,  ii,  682;  '78, 

988,1053. 

—  Covington  and  Cincinnati,  '71,  414, 

—  Dubuque  Railroad,  '78»  98^. 

and    Dnnleith  Pontoon,    '76,  ii, 

309. 


Brtd§[e8— Continued. 
Description  of  East  River,  '69,  395. 

—  Genesee  River,  N.  Y.,  '74,  i,  585. 

—  Glasgow,   over  Missouri   River   at, 

*^'78;  896. 

—  Great  Rigolets,  La.,  '70,  63,  377. 

—  Hannibal  Raihroad,  '78^  1016. 

—  Hastings  Railroad,  '78^  968. 

—  Kansas  City.  '69,  304. 

—  Keokuk  Railroad,  '78^  1007. 

—  La  Crosse,  '73,  553,  557,  563;   '78, 

721,  976. 

—  Little  Rock, '73,  591. 

—  Louisiana  Railroad,  '73,  577;   '78, 

1019. 

—  Louisville,  '71,  419,  425. 

—  Nebraska  City,  '73,  586. 

—  Newport  and   Cincinnati,  '71,  414, 

425,  432,  440.  446. 

—  Niagara,  suspension,  '71,  218;  '78^ 

1075. 
^  Ohio    River,    suspension,    '71,  405, 
425;  '79,  1463. 

—  Paducah,  '71,  424,  425. 

—  Parkersburgh,  '71,  411,  425. 

—  Philadelphia  and  Camden,  '71,  81, 

—  Pittsburgh,  over  Allegheny  at,  '75, 

—  Prairie  Du  Chien  pontoon  railroad, 

'78.  981 

—  Quincy  Railroad.  '78»  1011. 

—  Rook  Creek,  D.  C.,  '77,  1094. 
'^IU>c}o  Island,  '69,  195;  '70,  263;  '72, 

286,  293;  '78,  991,  1033. 
plans  suggested,  '69, 195;  '70,  245, 

258,  262; '71,  301. 
spans  of,  '69,  197;  '70,  231,  258; 

•71,  301:  '72,  287. 

piers,  details  of,  '69,  195. 

trusses,  dimension   of,    '69,  195; 

'70,  245,  262;  '72,  286. 
loads  on,   '69,  195;   '70,   251, 

263;'72,  286,  291. 
iron  work,  strength  of,  '72,  286, 

291. 
draw,  details  of,   '70,  245;   »72, 

^,293. 
span,    signal-lights    on,    *73, 

415;  '78,  723. 

—  St.  Joseph  Harbor,  '76,  ii,  316. 

—  St.  Louis,  '78,  1025,  1058,  1077. 
requiroments  of,  '74,  i,  637,  681. 

—  St.  Paul  highway,  '78,  963,  966. 1079. 

—  Steubenville,  '68,  380;  '71,  399,  425, 

435. 

—  StUlwater,  Minn.,  '76,  ii,  313. 

—  Thames,  '75,  ii,  228. 

—  Wheeling,  suspension.  '71,  405,  425. 

—  Willamette  River,  '73,  593, 

—  Winona  Railroad,  '78,  971. 

—  plans   proposed   at    Detroit  River, 

'74^  I,  600,  602,  628. 

roquirements  of,  '74,  i,  603,  627. 

tunnels    compared   with,  '74,  i, 

603,  620. 
Bro^v^nlow-^v^eed,  use  of,  to  arrest 

sand,  '77,  500;   '78,  640,  654; 

'79,  1014,  1054, 1058, 1061, 1070, 

1077,  1088. 
Cost  per  lineal  foot,  '79,  1058, 1062. 
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Branot   hydraulic   ^ates.     (See 
Dams,  movable.) 

Bmsh.  (See  also  Dams,  Dikes,  Jetties, 
Gabionades,  Piers,  Shore  pro- 
tection.) 
MaU,  construction  of,  '77, 484:  '78,  658: 
'79,  737,  977,  981,  1030,  1032, 
1052, 1057, 1061, 1063, 1068, 1074, 
1078,  1080. 

—  in  crib  foundations,  '67, 106 ;  '68, 121 ; 

'69,  99. 

—  faUureof, '69,  99. 

—  use  of,  in  river  improvements,  '72, 

144;  '76,  i,  574,  641,  653,  678, 
ii,  404,  619;  '77,  484;  '78.  624, 
640,  654;  '79,  737,  977,  1030, 
1052,  1061,  1074,  1080. 

—  large  size  of,  used  on  the  Mississippi 

River,  '76,  i,  641;  '79,  978,  981. 

—  use  of,  in  connection  with  gabions, 

•76,  i,  574; '79,911. 

—  use  of,  to  render  pile-piers  sand-tight, 

'78,  1211. 

—  cost  of,  '78,  641,  660. 
Groins,  use  of,  '74,  ii,  323. 

Use  of,  in  jetties,  '73,  444,  448;  '74,  i, 
336;  '75,  i,  219;  '76,  i,  189,  ii, 
403*  '79  732 

—  in  pile- piers,  *'66,iv,  105;  '73,  201; 

'75,  i,  193. 

Revetment  of,  at  Black  Lake  Harbor, 
Mich.,  '77,  914. 

Ropes,  use  of,  to  improve  rivers.  (See 
Brownlow- weed. ) 

Revetment  filled  with,  for  shore  pro- 
tection, '77,  475. 

Wattling  on  sides  of  cut  to  retain 
slope,  '72,  709. 

Fascines,  construction  of,  '76,  ii,  404. 

—  use  of,  '71,  825;  '77,  989. 

—  placed  on  end  at  Wilmington,  Cal., 

'77,  989. 

Canals. 

1.  Descriptions  o/,  alphahetiodlly  arranged. 
2.  Dimensions,  3.  Constructions^  as  prism  j 
tunnels^  locks,  etc,  4.  Water  supply, 
5.  Boats,  6.  Lockage,  7.  Towing.  8.  Tolls, 
transportationf  and  maintenance. 

'  1.  Descriptions. 
Canals. 

Description  of  Albemarle  and  Chesa- 
peake, '76,  i,  424. 

—  Bayou  St.  John  to  Ship  Island,  '71, 

66,  524. 

—  Cape  Cod,  across   the  isthmus  of, 

'70,  447,  492. 

—  Chesapeake  and  Ohio,  '74,  i,  493;  '75, 

i,  769;  '76,  ii,  73. 

—  Des  Moines  Rapids,  '67, 281. 323;  '68, 

385;  '69,  219;  '70,  295:  '7^  i, 
657; '77,  537; '78,  734,  745. 

—  Dismal  Swamp,  '76,  i,  392. 

—  Etowah  to  Ocmulgee  Rivers,  '71, 64; 

'72,  60,  526. 

—  Eriej  '75,  ii,  535. 

—  Florida,  across  peninsula  of,  '76,  i, 

508. 

—  Hennepin  to  Rock  Island,  '70, 32 ;  '71, 

57,  302. 


Canals— Continued. 
Description  of  Illinois  and  Lake  Mich- 
igan, '68,  454. 

—  James  Kiver  and  Kanawha,  '71,  624, 

634,  650;  '74,  ii,  86,  110. 

—  Lakes  Erie  to  Ontario,  '68,  271. 

—  Louisville  and  Portland,  '75,  1,  773, 

774;  '76,  i,  749;  '78,  772,  776, 
780. 

—  Mame-Rhine,  '76,  ii,  61,  97. 

—  Mississippi  to  Rio  Grande   Rivers, 

'75,  ii,  876. 

—  Muscle  Shoals,  '78,  756. 

—  Niagara  Falls,  around,  '68,  47,  271. 

—  North  Sea,  Holland,  P.  P.  No.  22, 

C.  E. 

—  Potomac  River,  '74,  i,  494. 

—  St.  Mary's  Falls,  '67, 225:  '71. 42, 161 ; 

'72,  39, 195;  '73,  40,  286;  '74,  i, 
45,  196;  '75,  i,  50,  226;  '76^  i, 
103,  ii,  523;  '77,  109,  921;  '7^ 
124,  1217,  1218. 

—  St.  Clair  Flats,  '66,  iv,  47. 

—  Sturgeon  Bay,  ship,  '72,  171 ;  '7.6,  ii, 

344 ;  '77,  857. 

—  Suez,  '74,  i,  796,  818. 

—  Tennessee  to  Coosa  Rivers,  '71,  64 ; 

'72,  60,  520. 

—  Wisconsin  River,  '76,  ii,  291. 
Length  of,  in  United  States,  '69,  546. 

2.  Dimensions. 

Dimensions  of.  ship,  '68, 278;  '74,  i,  817; 
'75  1  409. 

—  various,  '68,  272;  '69,  535,  539,  546; 

'73,  221. 

—  required  for  steamboats,  *75,  i,  409. 

—  Champlain,  '75,  ii,  542. 

—  Cumberland  and  Ohio,  '74,  i,  498, 504, 

537. 

—  Des  Moines  Rapids,  '72,  327. 

—  Erie,  '75,  ii,  536.  549. 

—  Illinois  and  Michigan,  '68,  454. 

—  James  River  and  Kanawha,  '71,  626, 

651. 

—  Louisville   and  Portland,  '68,  530, 

553. 

—  Mame-Rhine,  '76,  ii,  64,  97. 

—  Muscle  Shoals,  '72,  498. 

—  North  Sea,  Holland.  '74,  i,  786. 

—  Ohio  River,  '68,  529,  530. 

—  Suez,  '71,  187. 

—  St.  Mary's  ship,  '70,  162. 

—  St.  Mary's  Falls,  '71,  163. 

—  Welland,  '75,  ii,  540. 

—  proposed  for  Cape  Cod,  '70,  484,  492. 
Cascades  of  Columbia  River,  '77, 

1047;  '78,  1333;  '79,  1843,  1849. 

Champlain  ship,  '75,  ii,  586. 

Connecticut  River,  '72,  848;  '73, 

1008;  '78*278  294. 
Delaware  and  Chesapeake  Bays, 

between,  '79,  588. 

Florida  ship.  '77,  388. 

Fort  St.  Philip,  Mississippi  River, 

'74,  i,  825,  820,  827. 

Fox  and  Wisconsin  Rivers, '72, 136. 

Illinois  River,  '68,  440. 

Lake  Michigan  and  Illinois  River, 

'68.  443. 
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Canals — Continued. 

Difnensiona  of— 

— proposed  for  Lake  Michigan  and  Wa- 
bash Biver^  '76,  ii,  455. 

MisBissippi  River,  mouth  of.  '74, 

i,  78^  821,  825,  827;  '75,  i,  950, 
951. 

Niagara  FalU,  '68,  272. 

Sauk  Rapids.  '75,  ii,  450. 

Tennessee  River,  '68*  558,  573. 

Tennessee  and  Coosa  Rivers,  '72, 

520. 

Toledo,  '69,  121. 

Trans-Allegheny  route,  '79,  1389. 

3.  Constructions. 

Section,  general  description  of,  '74,  i, 
534,817. 

—  relation  between,  and  dimensions  of 

boats,  '74,  i,  534,  535,  ii,  118. 
Slope  of  surface,  '70,  483,  '73, 1007;  '78, 
294. 

—  bottom,  '67,  324;  '68,  444;  '69,  537; 

'72,326. 
Banks,  construction  of,  '75,  i,  456;  '76^ 
ii,  74:  '78,  2%. 

—  method   of   rendering    water-tight, 

'75,  i,  45(5;  '76,  i,  660;  ii,  74; 
'78,  295,  1225. 

—  protection  of,  '70,  485;  '74,  i,  534, 786, 

'76,  ii,  542;  '78,  295. 
Drifting  sands,  effect  of,  on  Suez,  '74, 

i,796. 
Inclined  planes,  description  of,  '74,  i, 

498,  550,  552,  555;  '75,  i,  770, 

879;  '76,  ii,  82,  100;  '77,  682. 
Tunnels,  list  of  celebrated,  '76,  ii,  81. 

—  on.  discussed,  '76,  ii,  79, 124;  '77, 685. 

—  objectiims  to,  '77,  690. 

—  velocity  of  boats  through,  *77,  685, 

700.     (See     Towing,     No.     7, 

bolo^v  ^ 
Concrete,  use  of,  in,  '74,  i,  786,  820;  '75, 

i,  469,  904;  ii,  621,  623;  '76,  ii, 

74.    ( See  also  Cement. ) 
Locks,  desoripiion  off  Bishop's, '69, 65, 529. 

—  Columbia  River  Cascades,  '78^  1334, 

1338. 

—  Des  Moines  Rapids,  '69, 225;  '70,  297, 

299;  '71, 267,  284;  '72,  315;  '77, 
i,537. 

—  Donaldsonville,  '75,  i,  887. 
-—  Erie,  '75,  ii,  536. 

—  Fox  and  Wisconsin  Rivers,  '68,  355, 

'73,221,224;  '75,  i,  220. 

—  Illinois  River,  '68,  390,  440;  '69,  218; 

'75,  i,  468. 

—  Louisville  and  Portland,  '66,  iv,  317 ; 

'68,  529 ;  '72,  453 ;  '78,  780. 

—  Niagara,  '68,  278. 

—  Richmond  ship  lock,  '71,  654. 

—  St.  Mary's  Falls,  '71, 1C5;  '77,  922. 

—  Tennessee  River,  '68,  569,  573;  '72, 

499;  '77,581;  '78*756. 
— proposed  for  Bayou  Manchac,    '68, 

489. 
Central    Transportation    Route, 

'77,  733,  739. 
' Connecticut     River,    '73,     1009; 

'78,  294. 
Elk  River,  '76,  ii,  169. 


Canals— Continned. 
Locks,  description  of— 

—  proposed  for  Kanawha  River,  '73, 

509;  '75,  ii,91,  95;  '76,  ii,  158, 

164;    '77,    299,  302,  687,  698, 

746;  '79,547. 
Meeker's  Island,  Blississippi  River, 

'74,  i,  287. 

• Minnesota  River,  '75,  i,  362,  423. 

Mississippi  River,  mouth  of,  '74, 

i,  786,  816,  825. 
Monongahela    River,    '72,    414; 

'73,  503,  504. 
Ohio  River,  '68,  2.'39.  553;  '74,  i, 

408;  '75,  ii,  614;  '78,803. 

Ouachita  River,  '72,  36rf. 

Wisconsin  River,  '76,  ii,  291. 

You^hiogheny  River,  '74,  i,  562. 

—  inclined  planes  compared  with,  '74, 

i,  498,  550,  552.  555;  '75,  i,  770, 
879;  '76,  ii,82,100;  '77,682. 

—  cost  of,  Des  Moines  Rapids,  '68,  399, 

420 ;  '73,  418,  420. 
Kanawha  River,  '76,  ii,  155;  '77, 

298. 

Louisville  and  Portland,  '78,  780. 

Tennessee  River,  '77,  586. 

valuable  estimate  for,  '75,  ii,  G16 ; 

'76,  ii,  18. 

—  walls,  formula  for,  '75,  i,  807,  887, 

904,913;  '77,711. 

of  concrete,  '74,  i,  786,  820;  '75, 

i,  904,  ii,  623. 

—  leakage    at.    (See     Water   Supply, 

No.  4,  below.) 
prevented  by  canvas,  '73,  287. 

—  lockage,  time  required  for,   '74,   i, 

495,505,538. 

—  foundation  for,  '74,  i,  830, 873;  '75,  i, 

469,  H88,  ii,  621,  623 ;'  79,  IM\ 
1370. 
--  sediment  in,  '76,  i,  759;  '77,  611,  61?^, 
'78,  743,  781,  787;  '79,  1294. 

—  points  determining  the  location  of. 

'69,  252. 

—  handling  stone  at,  by  steam,  '74,  i, 

164;  '76,  i,  661. 

—  lifts  of  ten  feet  most  advantageous, 

'76,  ii,  131. 

—  necessity  of  movable  dam  at  head  of, 

'78,  804. 

—  filling  of,  '75,  i,  735, 742.    (See  Water 

Supply,  No.  4,  below.) 

—  dimensions  of,  required  in   connec- 

tion, with  movable  dams,   '75, 
i,  615;  '78,804. 

various,  '68,  273;  '69,  535;  '72, 

452,460;  '73,221;  '78,804. 

—  dimensions  of.    (See  Description  and 

Dimensions  of  Canals,  Nos.   1 
and  2,  above.) 

—  Gates,  strains  on,  discussed,  '72,  452, 

460;  '75,  i,  910;  '78,  734,  742, 

1338. 
description  of   largest   in  United 

States, '72, 452,  460;  '78,804. 
BrunoVs,  '74,  i,  407,  475;  '75, 

ii,  608. 

Columbia  Cascades,  '78,  13"54. 

Des  Moines  Rapids,   '70,  2^1) ; 

'76,1,663;  '78,736. 
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C  anals— Continued. 
Locks — 

—  gat€9 — 

' descripiUm  off  on  Fox  Biver,  '7S,  ii, 

416. 
Loaisville  and  Portland,  *72, 

452, 460;  '77,  610,  922 ;  '78»  780. 

plan  for,  in  wide  locks,  *78,  804. 

of  iron,  '74,  i,  787. 

combination  valve  for,  '76,  ii,  416. 

novel  design  for,  '74,  i,  787,  819: 

'77,  581 ;  '78,  804. 
moving  transversally  to  lock,  '78» 

804. 
method  of  hanging,  '76,  ii,  416: 

'77,  618. 
of  attaching   mitre   silL    '72, 

460;  '78.736,743. 
preservation    of  timber  of,    *75, 

i,  458 ;  '78,  780. 
operation  of,  by  machinery,  '75, 

i.  782;  '76,  i,  664;  '77,  539,  540, 

618,   734;    '78,    741,  773,  804; 

'79,  1152,  115.5,  1284,  1294. 
obstructed  by  sediment,  '76,  i, 

759  ;  '77,  611,  618;  '78»  743, 781, 

787;  '79,  1294. 

by  weeds,  '78»  741. 

failure  of,  '72,  444,  453,  460;  '77, 

618. 
failure  of  mitre  sills  at,  '72,  452, 

460;  '78,  734,  736,  742. 

4.  Water  supply. 
Water  supply  for,  '71,  639;  '72, 515,  521, 
530;  '73,  «31,  1008;  '74,  i,  495, 
504,  507,  520,  523,  538,  ii,  95, 
112;  '75,  i,  411,  ii,  545.547,552, 
566,  591 ;  '76,  i,  406,  519,  525, 
ii,61,  97;  '77.  389,  704,  755,756, 
770,  798;  '78,293;  '79,  1391. 

—  evaporation,  '71,  306,  639;  '72,  515, 

521;  '73,  1008;  '74,  i,  505,507, 
520, 523,  ii,  95  ;  '75,  ii,  547, 566 ; 
•76,  i,  519,  526,528,  ii,  97 ;  '77, 
386,  704,  707,  756;  '78,  293. 

—  tatration,  '71,  639;  '73,  1008;  '74,  i, 

95,  505,  507,  .520,  523,  ii,  95 ;  '76, 
i,  519,  526.  534,  ii,  67,  97;  '77, 
386,704,707;  '7^293. 

—  leakage  at  locks,  '71,  306 ;  '74,  ii, 

95;  '76,  i,528;  '77,  389,  704, 
707,756;  '78,293;  '79,1540. 

—  lockage,   '73,  1008 ;  '76,  i,  519,  520, 

529;  '77,  704,707,  724,756,  770; 
'78*293. 

—  economy  of  feeding,  '76,  ii,  62. 

—  rainfall  collectible  for,  '76,  i,  533. 

—  derived  by  pumping,  '76,  i,  406. 

from  resen'oirs  at  locks,  '76,  i,  407. 

pools,  '69,  535. 

—  flow  of,  in  canals.    (See  Hydraulics.) 
effect  of  grass  on,  '73,  1008;  '78, 

294. 

5.  Boats. 

Boats,  proper  dimensions  of,  '74,  i,  534, 
535,  U,  118. 

—  dimennona  of,  on  various  canals,  '73, 

221. 
Erie,  '75,  ii,  536. 


Canals— Continued. 
Boats— 

—  dimensions  of  on   Chesapeake  and 

Ohio,  '74,  i,  535. 

—  relation  between  leugth  and  breadth 

of,  '74,  i,  534,  m 

—  effect  of,  in  tunnels,  '76,  ii,  80. 

—  See  Towing,  No.  7,  below. 

6.  Lockage. 

Lockage,  time  required  for.  '74,  i,  535; 
'78,  738.  (See  Locks,  under  No. 
3,  above,  and  Water  Supply, 
No.  4,  above.) 

—  amount  of,  on   various,  in  United 

States,  '68,  546. 

—  equation  of,  to  level  line,  '74,  i,  536, 

556,558;  '78^738. 

7.  Towing. 

Toxcing,  (See  also  Tunnels,  under  No. 
3,  above.) 

—  formula   for    resistance  of  moving 

boats, '78,  383,5.32. 
-^  resistance  of  moving  boats,  '74,  i, 
534;  '77,689,692. 

—  exi>eriments  with  various  methods  of, 

'77,  690,  695,  700. 

—  appUcatiou  of  steam  power  for,  '69, 

.536 ;  '73,  833 ;  '74,  i,  498,  ii,  90, 
101 ;  '75,  ii,  537;  '77,  688,  690, 
694,703;  '79,  1251. 
— -  Belgian  system  of)  '77,  595. 

—  by  submerged  cable,  '77, 691 ,  695, 700. 

—  by  locomotives,  '79,  1251. 

—  effective  power  of  horses  in,  '77,  688, 

690,692. 

—  with  two  tow-paths,  '72,  7J2. 

—  experiments  o^  through  tunnels,  '74, 

i,  513,  ii,  90 ;  '77,  686,  692,  694, 
700. 

—  rate  of,  on  Erie,  '74,  i,  535 ;  '75,  ii, 

—  effect  of  small  section  on,  '76,  ii,  79. 

8.  Tolls,  Transportation,  and  Main- 
tenance. 
Tolls  on  Louisville  and  Portland,  '72, 
449;  '73,  538;  '76,  i,  761,  767; 
'77,  613,616,  619.  640.649;  '78^ 
774,  782,   785,  787;   '79,  1286, 
1289,  1291,  1297. 
— -  Connecticut  River  Falls,  '78,  274. 
Cost  of  maintenance  of,  '74,  i,  832,  874. 

—  various,  '73,  223 ;  '75,  i,  365. 

—  Erie,  '73,  223 ;  '75,  ii,  538. 

Rules  and  regulations  for  use  of,  '75, 
i,784;  '76,1,756,765;  '77,608; 
'78,  745. 

Cost  of  transportation  by,  '69,  541; 
'71,630,639,644.646;  '73,  221, 
H33;  '74,  ii,  111 ;  '75,  ii,  555; 
'78»  784. 

Transportation  capacity  of  Albemarle 
and  Chesapeake,  '76,  1,424. 

—  Erie,  '71,  646 ;  '74,  i,  512,  ii,  110,  118, 

123;  '76,1,424. 
Compared  with  slack-water  navigation, 
'74,  ii,  97, 119;  '75,  i,  365. 
Canes.    Use  of,  for  mats,  '79,  876,  932. 
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Cementt  HTdranlic. 

P.  P.  No.  9,C.E. 

Tests  of,  '60,  19 ;  '75,  i,  458 ;  '77.  583. 

Superior  quality  of  Utica,  '76,  i,  663. 

Failure  of  St.  Louis,  '75,  i,  458. 

Experiments  proposed,  '69, 19. 

Bock  formation  of,  at  Elk  River,  '76, 
ii,  176;  '79,1417. 

Hydraulic  lime,  existence  of,  at  Los  An- 
geles, Cal.,  '69,  489. 

Concrete,  natural  formation  of,  '68, 684. 

—  Beton  agglomer^,  P.  P.  No.  19,  C.  E. 

—  proportions  of,  '68,   513:   '70,  298: 

'74,  i,  277,  ij,  399;   '77,  1068; 
'79,  808. 

—  details  of  manufacture,  '76,  ii,  75. 

—  iMe  of,  in  breakwaters,  '67,  516;  '70, 

457;   '71,  871;   '73,  1125;  '79, 

258,  1798. 

for  bridge  pier&  '67,  225. 

for  dike  at  Falls  of  St.  Anthony, 

'74,  i,  277;  '75,  i,  356:  '76,  i, 

700;  '77,564;  '79.  1164. 
in  jetties,  '66,  ii,  36 ;  '68, 500, 512 ; 

'71,545;  '79,806,926. 

in  lake  piers,  '67,  225. 

in  canals,  to  render  water-tight, 

'76,  ii,  74. 
in  canal  lock  foundations,  '75,  i, 

469,  U,  621,  623. 
thickness  under  floor  of,  '75,  ii, 

623. 
proposed  for  walls  of,  '74,  i,  786, 

820;  '75, 1,  904,  957,  ii,  6^. 

—  blocks,  proportion   of  mixture,  '68, 

513.    (See  also  Concrete,  pro- 
portions of.) 
use  of  in  breakwaters,  '67,  516; 

•70,  457;  '73,  1125;    '79,  258, 

1798. 
at  Galveston,  Texas,  '68,  500,  512  i 

•71,520. 

failure  of,  at  Cherbouig,  '67,  516. 

Cliisel-boats*    (See  Rock  Removal.) 
ClmteSy  navigable,  proposed  on  Ohio 

River,    '72,    403.      (See    also 

Sluices.) 

—  proposed  on  White  River,  '72,  375. 
Coal.    Deposits,  Appalachian,  '77,  306. 

—  Cuivre  River  '72,  392.  393. 

—  Cumberland  River,  '71,  481. 

—  Elk  River,  '76,  u,  171. 

—  Kanawha  River^  '77,  306. 

—  Monongahela  River,  '76,  ii,  132. 

—  Salisbury  River,  '74,  i,  545. 

—  Somerset  River,  *74,  i,  545. 

—  Warrior  River,  '75,  ii,  26. 

—  West  Virginia,  '74,  ii,  104. 
Analysis  of  Kanawha,   '77,  314;   '79, 

1401,  1427. 
Value  of  various,  for  steam  purposes, 

'75,  ii,  139. 
Transportation  of,  on  Ohio  River,  by 

fleets,  '77,  639,  648,  654. 
CoflTer-dam.    (See  Rock  excavation.) 
Construction  of,  '75,  ii,  623. 
Proper  dimensions  of,  '68,  426;  '69,  249. 
Proper  filling  for.  '69,  249. 
Puddle-walls,  thickness  of,  '68,  426. 
Disadvantages  of  rapid  pumping  in, 

'68,426. 


Coffer-dam— Continued. 
Use  of  centrifugal  pump  in  emptying, 

'68,422. 
Description  of  ooffer'dams  at — 

—  Blossom  Rock, '69, 488, 493:  '71,926. 
wrought   iron   proposed   for,  at, 

'69,  491. 

—  Des  Moines  Rapids,  '69,  225 ;  '76,  i, 

657,660. 
area  inclosed,  '76,  i,  660. 

—  Great  Kanawha,  '78,  468. 

—  Hell  Gate,  '70,  434. 

—  Kanawha  River,  '77,  299. 

construction  of,  on,  '77,  301,  302. 

^Book  Island  Bapids,  '67,  295;  '68, 
421,  437 ;  '69, 238, 249 ;  '72, 330 ; 
'77,  543. 

method  of  putting  in,  '69,  248. 

large  size  of,  at,  '68^  421 ;  '69, 243. 

removal  of,  at,  '71,  300. 

failure  of,  at,  '69,  242. 

ratio    between     excavation    and 

length  of  coffer-dam,  '74, 1,  312. 

cost  of,  at,  '69,  240,  243. 

ContractSiy  unfavorable  action  of  laws 
regulating,  '67,  56,  97,  156,  l(i8, 
183,  268,  377,  304,  416,  423,  431. 

Compared    with    hired    labor.      (See 
Labor.) 
Concrete.    (See  Cement.) 
Copper.    (See  Mines.) 

Method  of  reducing  ores,  '75,  ii,  135. 
Corporate    work.     (See  Table  at 
end  of  Topical  Index. )  i 

Expenditure  for,  by  city  of  Glasgow, 
Scotland,  '74,  ii,43. 
Cost  of  work. 

Since  the  cost  of  work  varies  so  largely 
on  account  of  location,  compe- 
tition, and  previous  experience, 
only  a  comparatively  small 
number  of  references  are  given. 
These  will  be  found  as  subdi- 
visions under  the  various  sub- 
jects. 
Cotton*  statistics  of  world's  production, 

'75,  i,  633. 
Creosotinff .    ( See  Timber. ) 
Crevasses  in  Mississippi  River, 
'75,  i,  542,  601. 

Effect  of,  '75,  i,  541. 

Closing  of  with  brush  and  stone,  '71, 
207. 

CrilM. 

(See  also  Piers.) 
1.  Ckmstruotionof,    2.  Foundations  for.    3. 
Sinking  of,    4.  Injury  and  destruction  of. 
5.  Cost. 

1.  Construction. 
CrilMU  general  construction  of,  '66,  iv, 
92,  141;  '68,  80,  103,  225,  233; 
'70,  195;  '72,  656;  '74,  i,  294; 
•75,  i,  238;  '76,  ii,  330,  538; 
'77.  931 ;  '78,  1187. 

—  proper  form  of,    '68,  80,  224,  236; 

'72,  164. 

—  with  counterforts,  '69, 157, 161 ;  '70, 

188;   '74,   i,  265;  '75,  i,  346; 
'77,  962;  '78,1277. 
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Cribs— Oontinaed. 
^-  with  coonteiforts.  offiget  section,  *66^ 
iii,  17;  '68,  127;  '70,  196,  207; 
•71.  215;  '73,  296. 
trismgular  section,  '68,  127;  '70, 

sloping  sides,  '67,  228 ;  '68,  228, 

233;  '70,  197;  '79,  1044. 
piles  at  interior  angle.  '67,  149; 

'68,  169,  174, 181, 209;  '69,  107, 

122,  126;  '76,  ii,  533;  '78^  1201, 

1204,1207. 
fail  to  prevent  careening,  '69, 

126. 
post  at  interior  angle,  '79,  1588, 

1590. 

close  bottoms,  '68,  182, 193, 296. 

disapproved,  '69,  122, 126. 

griUage  bottoms,  '68, 182, 183;  '70, 

191. 

—  loss  of  filling  through  grillage  bot- 

toms, '69,  146. 

—  BQspended  by  chains,  '74,  i,  209;  '75, 

1,228,239,276. 

—  of  round  timber,  '67, 216;  '72,  157. 

—  height  of,  '68, 225, 232, 233 ;  '73,  294 ; 

'75,  i.  305. 

—  dove-tails,  holding  power  of,  '68, 241, 

242. 
~  objection  to  horns,  '68,  240;  '70,  204. 

—  use  of  wooden  pins  in,  '67,  138,  216. 

—  unusual  lengths  of  '68,  169. 

—  bolts,  forms  of,  '76^  u,  538. 

size  of,  '68,  210,  239. 

direction  of,  '69,  154. 

holding  power  of.  '76,  ii,  538. 

—  decay  of  timber  in,  '66,  iv,  71. 

—  strengthened  by  vertical  posts,  '79, 

1588  1590. 

—  rules  for  estimates  for,  '75,  i,  300,  306. 

—  dimensions  and  cross-section,  '66,  iv, 

92;  '68,  225,  226,  233,  237. 

at  Burlington  Breakwater, '68, 296. 

Harbor  of  Refuge,  Lake  Huron, 

'73,  295;  '76,  ii,  538;  '78^  931, 

1220;  '79,  1652. 

Manistee,  '75,  i,  246. 

Marquette,  '75,  i,  189. 

Oswego,  N.  Y.,  '75,  i,  346. 

Manitowoc,  '75,  i,  203. 

Filled  ^vith  earth,  '71,  658;  '75,  ii,  185; 

'79,  1044. 

—  furnace  slag,  '77,  626. 
Proper  filling  for,  '72,  162. 
Btone  filling,  weight  of,  '68,  230. 

—  thrust  of;  '68,  238,  242. 
Crib-piers  compared  with  pile,  '68, 156; 

'69,  102,  133,  135. 
Superstructure,  early  completion  of,  '78, 
1188. 

—  height  of,  '71,  216. 

—  of  stone,  '67,  222;  '74,  i,  151;  '76»  ii, 

2.  Foundations. 

F^ndaUons,  '73,  211,  353;  '74,  i,  209; 
•75,  i,  305,  306,  309,  320;  '76,  ii, 
571 ;  ^78,  1270. 

—  action  of,  on  cribs,  '71, 548:  '72, 162, 

163;  '74,  i,  234;  '75,1,305. 


Crtbs— Continued. 
Foundations  of  brush,  '66,  iv,  105 :  '67, 

106;  '68,121;  '69,  99. 
faUure  of,  '69,  99. 

—  of  stone,  '72, 122,  161,  164,  166;  '73, 

206,353;  '76,  u,  436. 

—  on  piles,  '72, 166:  '78^  1185, 1188;  '79, 

1557,1558,1590. 

—  for  masonry  superstructure,  '67, 222; 

'74,  i,  151;  '76,  u,  390. 
failure  of,  '67,  222. 

—  trenches  for,  '75,  i,  305;  '76,  ii,  571. 

3.  Sinking  of. 

SinJ^ng.  general  plan,  '72, 162. 

—  on  piles,  '72, 166;  '7^  1185, 1188;  '79, 

1557, 1558, 1590. 

—  on  suspended  chains,  '74,  i,  209 ;  '75, 

i.  228, 239, 276. 

—  on  spuds,  '76,  ii,  538. 

—  through  ice,  '68,  95,  135;  '69,  146; 

'76,  ii,  332;  '79,  1481. 

4.  Injury  and  destruction  of. 

StabUlty  of,  '68,  229,  230,  231,  238,  242; 

'70,197;  '71,237. 
Action  of  ice  on,  '68,  231;  '69, 108;  '73, 

294,  296 ;  '74,  i,  210,  220,  228,  ii, 

135;  '75,  i,  57,  310,  354;  '76,  i, 

258,  ii,  533;  '77,350. 

—  waves  on,  '68, 229,  230, 231 ;  '70. 197; 

'71,  237.    (See  Waves.) 
Injury  to,  from  colliding  vessels,  '71, 

115;  '76,  ii,  388,  427. 
Protection  of,  against  ico,  '68^  231 ;  '73, 

294,  296;  '74.  i,  210,  220,  228,  ii, 

135;  '75,  i,  310,  354;  '76,  i,  258, 

U,533;  '79,1481. 

—  from  attacks  of  teredo  by  accumula- 

tion of  sand,  '73,  800.     (See 
Teredo.) 

—  timber   by  coal-tar,  '69,  28.     (See 

Timber.) 

—  by  oak  sheathing,  '71,  107. 

—  at  night,  '76,  ii,  427. 

—  by  riprap,  '69, 108, 137, 142;  '70, 151; 

»7A  ii  445, 

Destruction  of,  ''69,  39, 141, 148, 154;  '70, 
151. 

—  by  ice,  '75,  i,  310;  '76,  i,  258.    (See 

action   of  ice,    under    No.    4, 
above.) 

—  by  teredo.  '75,  u,99, 

—  a<  Au  Sable  River,  Mich.,  '70,  151; 

'71,  175;  '76,ii,  533. 

—  Black  Lake, '70,  146. 

—  Buffalo  Harbor,  '74,  i,  227,  231. 

—  Cape  Fear,  '75,  ii,  99. 

—  Charlotte  Harbor,  N.  Y.,  '71,  228. 

—  Du  Luth,  '72,  165. 

—  Dunkirk,  N.  Y.,  '69, 154, 161 ;  '70, 187. 

—  Kenosha  Harbor,  '75,  i,  214. 

—  Michigan  City,  Ind.,  '77,  896;  '78» 

1187. 

—  Milwaukee,  Wis.,  '71,  115. 

—  Oswego,  N.  Y.,  '70, 209;  '73,  371 ;  '74, 

i,  265;  '75,1,345;  '76,  ii,  601. 

—  Racine,  Wis.,  '68,  107. 

—  Sand  Beach,  '77,  931. 

—  St.  Joseph,  Mich.,  '77,  919. 
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Clibs— Contixiaed. 
Destruction  of.  White  River,  Mich.,  '77, 

910. 
DiaplaoeiMni  of,  by  stozmfl,  '69, 156;  '77, 
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—  at  Buffalo,  N.  Y.,  '73,  351. 

—  Dunkirk,  N.  Y.,  '70, 189,  191. 

—  Erie,  Pa., '78*1268. 

—  Ludington,  Mich.,  '75,  i,  247:  '76,  ii, 

477;  '77.906;  '79,  1606. 

—  Kenosha,  Wis.,  '79,  1529. 

—  Michigan  City,  Ind.,  '76*  ii,  444, 447; 

'79,  1595,  1587. 

—  Oswego.  N.  Y.,  '72,  260. 

—  South  Haven,  Mich.,  '74,  i,  192;  '76, 

ii,  515. 
Settlement  of,  '69,  122, 146;  '72, 162, 165, 
245;  '74,  i,  209,  233. 

—  at  An  Sable  River,  Mich.,  '69,  106; 

'71,  175. 

—  Black  Lake  Harbor,  Mich.,  '78*  1211. 

—  Buffalo,  N.  Y.,  '69,  146;  '76,  ii,  571. 

—  Du  Luth,  Minn.,  '75,  i,  182. 

—  Erie,  Pa.,  '68,  171,  182. 

—  Grand  Haven,  Mich.,  '67,  108;  '7^ 

ii,  494. 
River  Harbor,  Ohio,  '73,  338. 

—  Kenosha,  Wie^  '73,  211. 

—  Manitowoc.  Wis.,  '73,  203. 

—  Michigan  Cfity,  Ind.,  '75,  i,  236. 

—  Muskegon,  Mich.,  '76,  ii,  487,  492. 

—  Oswego,  N.  Y.,  '70,  209. 

—  Sheboygan,  Wis.,  '76,  ii,  378. 

—  South  Haven,  Mich.,  '76*  ii,  512. 

—  St.  Joseph,  Mich.,  '76,  ii,  516. 

—  Swanton,  Vt.,  '78,  423. 
Tendency  to  settle  away  from  channel  at 

Manitowoc,  Wis.,  '74,  i,  145. 
Careening  of,  cause  and  remedy,  '68, 

179.  182. 
Failure  to  level,  by  dredging  alongside 

of,  '70,  151. 
Guiding  cribs  at  Eagle  Harbor,  Mich., 

•77,  848;  '78,  1139;  '79,  1481. 
Solid  walls  above  water,  '70,  196. 
Stone  removed  £rom,  by  storms,  '75,  i, 

276;  '77,896,903. 

—  by  ice,  '79,  1735. 

—  by  theft,  '77,  959. 

Changes  in  depth  alongside  of^  '68^  95. 

5.  Cost  op. 
Ck>8t  of,  at  Chicago,  HI.,  '72,  160. 

—  Frankfort,  Mich.,  '72,  176. 

—  Manistee,  Mich.,  '72, 177. 

—  Manitowoc,  Wis.,  '77,  864:  '78, 1161. 

—  Menomonee,  Wis.,  '78^  1142. 

—  Ontonagon,   Mich.,    '77,    842;    '78, 

1132 ;  '79,  1478. 

—  Pentwater,  Mich.,  '72,  179. 

—  Pfere  Marquette,  Mich.,  '72,  178. 

—  Sturgeon  Bay,  Wis.,  '79,  1481. 
Cost  of  framing  under  water,  '74,  i,  220. 

Gross-fitection  of  rivers. 
Detroit  River,  '74,  i,  589. 
Minnesota,  '75,  i,  404. 
Mississippi  River,  '73, 601 ;  '78»  844, 847; 

'79,  1232. 
Ohio  River,  '71,  397,  401,  410,  413,  416, 

421,  443. 
St.  Clair  River,  '68^  954 ;  '74,  i,  589. 


Currents*    (See  also  Hydraulics  and 
Velocities.) 
Velocity  required  to  move  different  ma- 
terial, '76,  i,  463. 

—  on  Rook  Island  Rapids,  '68,  426,  433. 

—  East  River,  '72,  8&. 

—  Galveston  Bay,  '68, 570 ;  '74,  i,  728. 

—  Gulf  Stream,  '76,  i,  379. 
Littoral,  in  Gulf  of  Mexico,  '74,  i,  738; 

'75,  i,  940;  '76,  i,379;  '77,  433. 

—  Long  Island  Sound,  '69,  414. 
Absence  of,  at  the  month  of  the  Missis- 
sippi River,  '77,  433. 

Relation  between  surface  and  sub  in 

tidal  estuaries,  '78^  558. 
Action  of  dikes  on,  '69,  382. 
Cut-Oliiiu    (See  Rivers.) 

Dams. 

1.  Chneral  ooneideraiions,  2.  Permanent 
dams  for  the  improvement  of  navigation, 
3.  Movable  dams.    4.   Wing-dams, 

1.  Gensbal  considerations. 

Dams,  effect  of,  on  floods,  '77,  742. 

—  river  banks,  '68,  448 ;  '73,  232. 
Effect  of  ramous  on,  '7^  i,  375. 

—  on  fish,  '73,  929. 
Formulas  for  height  of,  '78,  534. 

—  depth  of  water  on,  '77,  742, 
On  sand  foundation,  '74,  i,  414. 
Rolling,  at  Falls  of  St.  Anthony,  '74, 

i,  284:  '76,  i,  699;  '77,565. 
Description  oi  Holyoko  dam,  Connecti- 
cut River,  '72,  845. 

2.  Permanent  dams  for  the  improve- 

ment OF  NAVIGATION. 

Mazimam  slope,  making  improvement 

possible,  '76^  i,  374,  ii,  284. 
Permanent  improvement  of  rivers  by, 

'74,  i,  285,  286,  287,  288,  289; 

'75,  ii,  612;   '76,  i,  624;   '77, 

746 :  '78^  535. 
Permanent  dams  of  masonry,  descripUon 

of,  on — 

—  Red  River,  Ark..  '75,  i,  905.  909. 

—  Des  Moines  Rapids,  '67,  326. 

—  Elk  River,  '76^  ii,  170. 

—  Greenbrier  River,  '77,  711,  718,  730, 

734. 

—  Kentucky  River,  '79,  1409,  1411. 

—  Potomac  River,  '68,  922. 

—  compared  with  wooden,  '76,  ii,  87. 
Permanent  dams  of  crib-work,  desoripUon 

of,  on — 

—  Coosa  River,  '78^  764. 

—  Cumberland  River,  '75,  i,  797,  800. 

—  Fox  River,  Wis.,  '76,  ii,  416;   '78» 

1178. 

—  niinois  River,  '68,  668;  '69,  2ia 

—  Kentucky  River,  '79,  1406,  1411. 

—  Wabash  River,  '77,  668;    '78^  832; 

'79,  1442. 

—  Youghiogheny    River,  Pa.,    '74,    i, 

562. 
Permanent  dams  of  piles,  desor^tion  of. 


—  Fox  River,  Wis.,  '76,  ii,  416;  •78* 
1178. 
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Dams— Continued. 

Permanent  dams  of  piles j  deeoripHon  of,  on 
Savannali  Biver,  '77,  374. 

Permanent  dame  of  brash  and  stone,  '73, 
444,  448;  '75,  ii,  461;  '76,  ii, 
405,  711 ;  '78,  478,  493. 

—  of  broah  and  sand-bags,  '75,  ii,  619; 

•77,  1030. 

—  of  brash.    (See  Wing-dams.) 

—  objections  to  siaices  in,  '75,  ii,  609. 

3.  Movable  dams. 

Movable  dams,  general  discussion,  '74, 
i,  417:  '75,1,  688,  910,  964,  ii, 
608;  '76,  ii,  29,  608. 

-^  memoir  on,  '76,  ii,  28. 

—  statistics  of,  in  France,  '70,  1317. 

—  American  system,  '74,   i,  455,  472; 

'79,  1548. 

—  Cam6r6  system  described,  '79,  1339. 
compared  with  Poir^,  '79,  1341. 

—  Caisson  system,  '74,  i,  417. 

—  Carro  system,  '74,  i,  465,  472. 

—  Chanoiue's  system,  '74,  i,  406,  424, 

426,  428,  433,  451,  472;  '75,  i, 

688,  918,  ii,  91,  96,  609,  611; 

'76,  ii,  15, 30,  158, 164;  '77,299, 

302,  747,  751. 

modified  in  Belgium,  '79, 1327. 

-—  Cuvinot  system,  '74,  i,  457,  472. 

—  Desfontaine's   system,   '74,    i,    426, 

433,  441,  472;  '75,  ii,  611. 

—  Fouracre  system,  '75,  i,  919. 

—  Girard's  system,   '79,  1548;   '74,  i, 

469,  472;  '75,  i,  726,  730,  732, 
914,  ii,  611. 

—  John's  system,  '79,  1548. 

—  Krantz  system,  '74,  i,  460,  472;  '75, 

ii,  608,  611. 

—  Petitdidier  system,  '74,  i,  474. 

—  Poir6e  system,  '74,  i,  419,  422,  426, 

433,  442,  447,  459,  472;  '75,  i, 
364; '76,  ii,  29; '79,  1318. 

moditied  in  Belgium,  '79,  1322. 

compared  with  Cam^r6,  '79,  1341. 

superiority  of,  '79,  1316. 

—  Schopp's  system,  '74,  i,  476. 

—  Tavemier   system,    description    of, 

'79,  ia35. 
modified,  '79,  1336. 

—  Th^nard's  system,  '74,  i,  418,  422, 

472. 

—  White's  system,  '74,  i,  417. 

—  Wood's  system,  '74,  i,  474. 

—  Bishop's  hydraulic  gate,  '69,  65,  589. 

—  Bruno t's  hydraulic  gate,  '73,  540; 

'75,  ii,  608. 

—  discussion  of  strains  on,  '75,  i,  690, 

910;  '76,  ii,  42. 

—  maneuvering  dams,  '76,  ii,  31;  '79, 

1324, 1330. 
frequency  of,  *7B,  474. 

—  improvement  of  rivers  by,  *75,  i,  688, 

ii,  613,  630;  '76,  i,  624,  ii,  25. 

—  description  of  on — 

Kanawha  River,  '75,  ii,  92, 95 :  '76, 

ii,  15,  158,  164;  '77,  299,  302, 
747.  753;  '78,  467;  '79.  547,  550. 

Lehigh  River,  '74,  i,  417. 

Minnesota  River,  '75, 1,  364. 


Dam*— Continued. 
Movable  dams^ 

—  description  of  on  Ohio  River,  '76L  ii, 

11;  '77,  637,  639,  646,  747,  753. 
Port  &  I'Anglais,  '74,  i,  406;  '75, 

i,  688;  '^,  ii,  15. 
Youghiogheny  River,  '74,  i,  564. 

—  cost  of,  '74,  i,  566;  '76,  ii,  18;  '79, 

1330. 

—  compared   with   permanent,  '74,  i, 

566;  '75,  ii,  95,  130;  '77,  643; 
•79,  1354. 

—  limit  to  height  of,  '79,  1323,  1342. 

4.  WiNO-DAMB. 

Wing-damSf  construoiUm  of  on  (see  also 

Brush  and  Jetties) — 

Connecticut  River,  '78,  269. 

Illinois  River,  '77,  562. 

Mississippi  River,  '75,  ii,  461, 466. 

Wisconsin  River,  '72,  144;  *75,  i, 

227; '76,  ii,  402. 

—  action  of,  on  Mississippi  River,  '74, 

i,  302;  '75,  i,  453;  '76^  i,  655; 
'77,  529. 
Wisconsin  River,  '72,  146. 

—  cost  of,  on  Wisconsin  River,  '72, 140, 

147;  '74,  i,  169;  '75,  i,  225. 

—  length  of  shore  protected  by,  '75,  ii, 

460. 

—  of  piles  and  horizontal  timbers,  '71, 

359. 
Deflectors*    Novel  plan  proposed  in 

Missouri,  '77, 500 ;  '78, 640, 654 ; 

'79,  1014, 1054, 1058,  1061,  1077, 

1088. 
Use  of  movable,  at  Havre  de  Grace, 

'71,  72. 
Current  deflectors  proposed  in  Susqne- 

hana  River,  '67,  419,  427. 
Diamonds.      Salted   mine   at   Ruby 

Gulch,  '73,  1208. 
Dikes.    (See   also   Jetties  and  Wing- 
dams.) 
Improvement  of  rivers  by,  '76,  i,  684. 
Proper  section  for,  '71,  326. 
Section  o^  at  Cape  Fear  River,'76,  i,  316. 
Form  ana  cross-section  of,  on  Hudson 

River,  '66,  iv,   203,   214,  217; 

•67,  445;  '70,  430. 
Construction  of,  on  upper  Mississippi, 

'75,  i.  478,  488. 
Plan  of,  on  Ohio  River,  '78^  796. 
0/ brush  mats,  '78,  659. 

—  brush  and  stone,  '78,  672. 

—  fascines  and  mud.  '71,  825. 

—  random  stone,  '78,  662. 

—  sheet  piling,  '71,  590;  '75,  ii,  54. 

—  timber  and  brush  foundation,  '76,  i, 

315. 

—  crib  work  filled  with  dredged  sand, 

'70,  428,  432. 

—  timber  groins,  '77,  286. 

Proper  arrangement  ot.  in  sand-bearing 

rivers,  '72,  139. 
Action  of  concave,  on  currents,  '69,  382. 

—  at  river  mouths,  '75,  i,  949. 
Relation  between  length  of,  and  shore 

protected  b^'73,  463;  '74,  i, 
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IMfces — Continued. 
Excessive  settlement  on  sand  founda- 
tions, '72,  839;  '76,  i,e29;  '79, 

1051. 
Protection  of,  from  ice,  '74,  ii,  155, 159: 

'77,  224. 
—.  by  willows,  '76,  i,  237. 
Cost  of,  on  Hudson  Biver,  '69,  382: 

•70,  433;    '71.  720:    '73,  932; 

•74,  ii,  159;  '75,  ii,  199;  '76^ 

i,  236;  '77,  227. 
I>lscliaive«     (See  also  Gauging  and 

Hydraulics.) 
0/ Allegheny  River,  '66,  iv.  271. 

—  Colorado  Kiver,  '79,  1777. 

—  Connecticut   Biver,    '71,    475;   '72, 

860;  '75,  ii,  345;  '78»  259,  290, 
303,  353,  375,  385. 

—  Cumberland  Elver,  '71,  475. 

—  Elk  Biver,  '76,  ii,  166,  168. 

—  Fox  Biver,  '68,  467. 

—  Illinois  Biver,  '69,  254. 

—  James  Biver,  '75,  u,  79;  '76,  i,  295, 

296. 

—  Kanawha  Biver  (Great),  '6a  467; 

'71,  642;  '73,  837;  '75,  u,  96; 
'76,  ii,  160,  163;  '77,  745,  749, 
802;'78»473. 

—  Kanawha  Biver  (Little),  '75,  i,  745. 

—  Lakes.    (See  Lakes. ) 

—  Minnesota  Biver,   '75,    i,  404,    406, 

442. 

—  Mississippi  Biver,  '69,  325,  338;  '73, 

472;  '75,  i,574,  580,  ii,  439,  444, 
446.  475:  '76^  i,  76,  889;  '79, 
1130, 1150, 1203, 1232. 

—  Missouri  Biver,  '76^  i,  632;  '78»  667, 

670,699. 

—  Mbnongahela  Biver,  '66^  iv,  271. 

—  Niagara  Biver,  '68,  958;  '71,  220. 

—  Ohio  Biver,  '66^  iv,  271;   '69,  367; 

•71,401;'75.  ii,  615. 

—  Seine  Biver,  '76,  ii,  163;  '77,  749. 

—  St.  Clair  Biver,  '68,  958. 

—  St.  Croix  Biver,  '79,  1234. 

—  St.  John's  Biver,  '79,  775,  788. 

—  St.  Lawrence  Biver,  '68,  958. 

—  Ste  Marie  Biver,  '68,  956. 

—  Willamette  Biver,  '77,  1009, 1020. 

—  Wisconsin  Biver,   '68,  363;  '76,  ii, 

268. 

—  Yonghiogheny  Biver,  '74,  i,  561. 
I>iver*S  outfit,    details  of,  '76,  ii,  325. 
I^OClLf  floating,  description  of  the  Ya- 

lette,  '68,  496. 
End  dock  in  place  of  dry  dock  used  at 

mouth   of    Mississippi   Biver, 

'73,596. 
I>raliiaffe.    (See  also  Filtration  and 

Bainfall.) 
Belation  between,  and  rainfall,  '76^  i, 

532;  '77,  i,  756. 
Of  Bwamp  lands,  '77,  392. 
Dredges  and  Dredfflng. 
General  discussion  of,  '69,  460. 
Scrapers,  '67,  370;  '68,   320,  480,  669; 

'70,  324,  329,  340,  447;  '71,  65, 

508;  '72,138,552. 
Bishop's  screw,  '67,  364;  '68,  60,  671; 

•69,  261,  460. 


Dredfreis  and  Dredgin^^— C^ont'd. 
Bosc&e's  patent,  description  of,  '69, 

460  466. 
Bucket,   description  of,   '69,  460,  466; 

'70,315,485;  '72,819. 
Centrifugal  pump,  description  of,  '70, 

316;  '72,   666,   669;    '73,   750; 

'74,  ii,  11,  71 ;  '75,  ii,  38,  40, 

69;  '76^  i,  445 ;  '79, 560. 1542. 

—  percentage  of  sana  raised  oy,  '72, 

668;  '75,  ii,40. 
Morris  &  Cummings^    description  of, 
'68,  519,  522;  '69, 461, 465;  '71, 
523;  '72,  311;  '73,  1028;  '77, 
1003*  '79  917. 

—  inferiority'of,  '72.  311 ;  '77,  1003. 
Osgood's  description  of,  '69,  460;  '71, 

555;  '72,  311;  '74,  i,  404;  '79, 
1190. 

—  superiority  of,  '72,  311. 
Biver-channelers,  '68,  60,  669;  '69,  460. 
Taggert's  patent,  description  of,  '69, 

465,  466. 
Dimensions   of,  on  Mississippi  Biver, 
'76,  i,  656. 

—  Ohio  Biver,  '78»  811. 
Advantage  of  wide  face  to  dipper,  '70, 

315. 

Light  draught  and  strength  inconsist- 
ent, '78,  812. 

Cost  of,  '69,  466;  '71,  523;  '73,  1119; 
'78»812;  '79,1192. 
Dredging. 

By  agitation,  with  plows,  rakes,  har- 
rows, scrapers,  screws,  water-jets, 
•67,  364,  366,  367,  370;  '68,  60, 
320,  323,  480,  669,  671 ;  '69,  261, 
311,  460;  '70,  323,  324,  329,  340, 
347 ;  '71,  65,  333,  508;  '72,  138, 
552;  '73,  596;  '74,  i,  839,  842, 
871,  ii,  356;  '76,  i,  546,  654, 711 ; 
'79,  903,  1837. 

—  affords  only  temporary  relief,  '74,  i, 

839,  842,  874. 
By  water.jet»  '68,  671;   '69,  310;   '70, 

340  J  '79,  383,  384. 
By  excavation,  with  dippers,  buckets, 

clam-shells,  and  pumps.      (See 

Dredees.) 
By  centrifbgal  pump.    (See  Dredges.) 
Belation  between  scow  aud  prism  meas- 
urement, '71.  181, 191,  200, 719; 

'75,  i,  275,  326;  '77,  239,  246; 

'78^520,1136;  '79,507. 
Measurement    by   scow  displacement, 

•79,  917. 
Difficulty  of,  in  tidal  rivers,  '72,  875; 

•78»  407. 
Hard-pan,  '69,  417;    '70,    212;    '74,  i, 

165. 
Bock  removed  by,  '71. 164;  '72, 804;  '73, 

776;  '74,  i,  33,ii,  41;  '77,229; 

'78»  800,  1136. 
Transporting     dredged    material    by 

chutes,  '76^  i,  288 ;  '77, 886 ;  '79, 

503,  1540. 
Impounding  material  dredged,  '72, 709; 

•73,  9.33. 
Elizabeth  Biver,  amount  removed  daily, 

'76^  i,  355. 
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Dredffing— Continned. 

Fox  Riyer,  amount  removed  daily,  '79, 
1540. 

Illinois  River,  amount  removed  daily, 
'78»800. 

Mississippi  River  mouth,  amount  re- 
moved daily,  '71,  64;  '79,  903. 

On  Ohio  River,  '76,  ii,  9:  '77,  633;  '78» 
812. 

—  amount  removed  daily,  '78»  800. 
Saginaw  River,  amount  removed  daily, 

'67,  146;  '68.  141. 
Sandusky  River,  amount  removed  daily, 

'68,39. 
St.  Mary's  River,  amount  removed  daily, 

'67.147,  148;  '68,139. 
Toledo  Harbor,  amount  removed  daily, 

'67,144;  '68,39,146. 
Morris  &  Cummings,  amount  removed 

daily,  '68,  519,  522;  '69,  465; 

'73,  102S;  '77,  1003. 
Time  lost  by  varioud  delays,  '76^  i,  3»5. 
Cost  at  Ahnepee,  Wis.,  '75,  i,  198. 

—  Atohofalaya  Bay,  La.,  '71,  555. 

—  Chicago,  111.,  '68,  111. 

—  Duluth,  Minn.,  '73.  133;  '75,  i,  181. 

—  Fox  River,  Wis.,  '79,  1540. 

—  Green  Bay,  Wis.,  '78, 1143 ;  '79, 1487. 

—  Hell  Gate,  N.  Y.,  '76,  i,  241,  242. 

—  lUinois  River,  '71,  281. 

—  James  River,  '74,  ii,  42:  '77,  286. 

—  Ludington,  Mich.,  '75,  i,  248. 

—  Michigan  City,  Ind.,  '67,  96. 

—  Norfolk,  Va.,  '79,  674. 

—  Ohio  River,  '73,  498;  '78,  800. 

—  Port  Washington,  Wis.,  '78.  1163; 

'79,  1520. 

—  White  River,  '70,  134. 

—  Willamette  River,  '68,  872. 
-—  least  recorded,  '79,  674,  1540. 

—  by  contract  and  hired  labor.    (See 

Labor.) 

—  centrifugal  pump,  '72,  669;  '74,  ii, 

12;  '75.  ii,  40;  '76^1,445. 

—  of  rock  removal,  '72,  804;  '77,  229; 

•78»  800,  1136. 
Drilling^*    (See  Rock  removal.) 
Dnalln.    (See  Explosives.) 
Dynamite.    (See  Explosives.) 
Embankment.  (See    Shore   protec- 
tion.) 
Evaporation.    (See  also  Canals  and 
Water.) 
Method  of  determining,  '79,  1213. 
Ratio  to  rainfall,  '70,  287. 
Relation  to  dew  point,  '76^  1,  526. 
Effect  of  forests  on,  '75,  ii,  172 ;  '79, 

1211. 
Means  of  measuriug,  '68,  976. 
From  water  surfaces,  '76,  i,  533;  '79, 
1200, 1205, 1213, 1226, 1237, 1241. 

—  canals  and  reservoirs,  '71,  306,  639; 

•72,  515,  521 ;  '74,  i,  505,  523,  ii, 

95 ;  '75,  ii,  547,  566 ;  '76,  i,  756 ; 

'  78  293. 
Rate  of,  at' lake  stations,  '68,  963,  977, 

980;  '69,  645;  '70,  570;  '76,  i, 

526. 
Comparison  between  rate  of^  on  land 

and  water,  '69,  603 ;  '70,  570. 


Evaporation-~€ontinued. 
Amount  ofy  on  Florida  coast,  '76,  457, 
519,  525. 

—  at  Milwaukee,  Wis.,  '68,  977. 

—  St.  Clair  River,  '70,  570. 

—  various  places,  '68,  978;  '76,  i,  526; 

Explosives.    (See  also  Blasting  and 
Wrecks.) 
Duration  of  explosion,  '79,  37. 
Formulaa  for  crater  formed  by,  '79,  36. 
Energy  of,  compared,  '79,  36,  1507. 
Black  powder,  composition  of,  '69,  429. 

—  manner  of  explosions  compared  with 

dynamite,  '68,  423 ;  '77,  27. 

—  use  of,  in  removing  wrecks,  *73,  728. 

—  ten  years  under  water  and   unim- 

paired, '73,  728. 
Chlorate  powder,  composition  of^  '79, 

Ehrhardt's  patent,  composition  of,  '68, 
813 

—  trial  of,  ''68,  813. 
Echairs  patent,  '68^  751. 

Dynamite^  composition  of  various,  '77, 
234. 

—  explosive  energy  of,  '79,  36. 

—  compared  with  nitro-glycerine,  '79, 

1507. 

—  manner  of  explosion  compared  with 

gunpowder.  '77,  27. 

—  physical  effect  of  blasts,  '79,  1508. 

—  effect  of  blasts  on  ac^acent  buildings, 

'79.  1508. 

—  formula  for  determination  of  charges, 

'77,  234. 

—  method  of  exploding  Rincon  Rock, 

Cal.,  '75,  ii,  695. 

—  experiments  with,  for  torpedo  service, 

•76^  i,  31 ;  '79,  35. 

—  use  of,  for  removing  snags,  '73,  616, 

618;  '74,  ii,358;  '78,  538;  '79, 
626,  651,  1187. 

—  removal  of  wrecks  by,  '75,  ii,  714. 

(See  also  Wrecks.) 

—  premature  explosions  of,  '75,  524,  ii, 

695;  '76^  ii,  665;  '77,  1042;  '79, 
515. 

—  sympathetic  explosion  of,  '79,  37. 

—  action  of  water  on,  *79,  1507. 
Gun-oottonj  explosive  energy  of,  '79,  36. 

—  use  of,  at  New  Haven,  '71,  773. 
IfUnhglycerinef  constitution  of,  '77,  355. 

—  details  of  manufacture,  '77,  355. 

—  experiments  with,  '76,  i,  238. 

—  action  of,  '66,  iv,  335 ;  '68,  91,  738. 

—  explosive  energy  of,  '79,  36. 

—  explosion  of,  discussed,  '66,  iv,  335; 

'75,  i,  523. 
compared  with  black  powder,  '68, 

423,738;  '77,27. 

dynamite,  '79,  1507. 

frozen,  '76,1,31. 

large  charges  without  iiyury  to 

a(\jacent  objects,  '76^  1,241. 
destructive  rock  waves  produced 

by,  '77,  233. 

—  cost  of,  '77,  355. 

Orange  powder,  used  at  New  River, 
'78,496. 
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Exploslvea— Contdnaed. 
white   powder,    composition   of,    '69, 
429. 
Falls  of  St.  Antlioiiy. 

Description  of,  '69.  210;  '70,  278;  '72, 

299;  '79,  1161. 
Rock  formation  at,  '79, 1161. 
Preservation  of,  '71.  294 ;  '72, 296;  '73, 

408;  '74,  i,277;  '75,  i,  356. 
Constraction  of  tunnel  nnder,  '70,  283; 

'71.294;  '72,304. 
Fascines.    (See  Brush.) 
Filtration.    (See  also  Canals.) 
Hate  of,  in  various  soils,  '76^  ii,  67 ; 

'79,  1239. 
Experiment  in  Florida  on,  '76,  i,  535. 
Excessive  amount  of,  in  Florida,  '77, 

384. 
On  canals,  '75,  ii,  547,  566;  '76,  i,  527. 
Of  water  through  river  beds,  '69,  252. 
Floats.    (See  Surveys.) 
Floods.    Arkansas  Biver,  '69,  299,  351; 

'75,  i,  634;  '76,  i,  616. 
Connecticut   River,  '68,   761;   '75,  ii, 

364;  '78»  265,273,372. 
Illinois  River,  '69,  350. 
Kanawha  River  (Great),  '76^  ii,  163. 
Kennebec  River,  '70,  501. 
Mississippi  River,  '68,  471;  '69,  313, 

321,327,329,336;  '70,282;  '73, 

472,  474,  521;  '74,  i,644;  '75,  i, 

541,  553,  565,606,634,  676;  '76, 

1,602,616;  '79,1009. 

—  arresting  of,  by  reservoirs,  *69  313, 

324;  '75,  i.  540. 616, 670. 
Missouri  River,  '69,  350:  '75,  i,  636; 

'76,1,616. 
Nile, '69,  327;  '75,1,556. 
Ohio  River,  '69,  348;  '71,  398,407,  417, 

422,  435,  443;  '75,  i,  635;  '76, 

ii,  301;  '77,644;  '78,814. 
Red  River,  '69  351;  '73,642,650;  '75, 

1,598,616,666;  '76,  i,  616. 
Susquehanna  River,  '79,  1393. 
Tennessee  River,  '68,  579;  '78»  756. 
Yazoo  River,  '75,  i,  637. 
Increasing  freauency  of,  '75,  ii,  510. 
Destruction  of  forests    increase,    '75, 

ii,  172. 
Action  of,  on  sand,  '68,  366;  '72,  132; 

'76,  ii,  5. 

—  on  bars,  '75,  ii,  477,  507;  '79,  1010. 

—  on  river  banks,  '79,  1011. 
Effect  of  dams  on,  '77,  i,  742. 
Caused  by  ice  dam&  '69,  108. 

Forests.  Effect  of  destruction  of,  on 
depths  of  rivers,  '75,  ii,  172; 
•79,  1211. 
Foundations.  (See  also  Breakwaters, 
Bridges,  Canal -locks.  Cribs,' 
Piers  and  Piles.) 
Depth  to  rock,  on  Mississippi  River, 

'78,  9l«,  1058. 
On  compressible  soils,  '74,  1,  829,  830; 

•75,  ii,  021. 
SustaiiiiDg  power  of  various  soils,  '72, 

7G(>. 
Settlement  of,  on  clay,  '74,  i,  829,  830. 

—  in  dry-dock  at  He'lder,  Holland,  '74, 

'i,  830. 


Foundations— Continued. 
Proposed  for  lock  at  month  of  the  Mis- 
sissippi, '74,  i,  830,  873. 
Settlemient   of  New   Orleans   custom- 
house, '74,  i,  S29. 
Excessive  settlement  of  revetments  and 

dikes,  '72,  839;  '79,  1051. 
In  water,  when  upon  material  liable  to 
scour,  '75,  ii,  621. 
Freiffilt.    (See  Transportation.) 
Freshets.    (See  Floods.) 
Friction.    Co-efficient  on  lock  gates, 
'76,  ii,  52. 

—  of,  for  various  surfiftces,  '75,  ii,  839. 
Oabion.    (See  Jetties.) 
Oabionnade.  (See  Jetties  of  gabions. ) 
Oauging  riTers.    (See  Surveys.) 
Oauges,  Water. 

Description  of,  '72,  427. 
Establishment  of,  on  Mississippi  River, 

'72,  426;  '73,  517;  '76,  i,  600; 

'77,  493. 

—  on  Western  rivers,  '73,  517. 
Pressure.    (See  Pressure  gauges.) 

Oeoffrapliy.  Physical,  (^e  also  Ge- 
ology.) 

Of  Illinois  River,  '68,  459. 

Lake  Winnipeg,  '75,  i,  389. 

Mississippi  River,  headwaters  of,  '70^ 
285;  '75,  i,  392. 

—  upper,  '75,  u,  436;  '78,  909. 

—  valley  of,  '75,  i,  J86, 389, 401 ;  '78»  855. 

—  delta  of,  '75,  i,  624. 

Tennessee  River,  '68,  561,  578,  579,  584. 

St.  Francis  River,  '68,  468. 

Western  rivers^  '68,  307. 

Rocky  Mountains,  eastern  slope,  '75,  ii, 
982. 

North  Carolina  coast,  '76,  i,  378. 

Sierra  Madre,  '75,  ii,  998. 

Rio  Grande  River  valley,  '75,  ii,  984. 

Profile  of  continental  divide  between 
Atlantic  and  Pacific,  '77, 1246. 
Geoiogy.    (See  also  Coal,  Iron,  Physi- 
cal Geography,  Salt.) 

Of  Big  Sandy  Basin,  '75,  i,  764. 

Black  Hills,  '74,  ii,  630. 

Comstock  lode,  '72,  1129,  1140. 

Elk  River,  Va.,  '76^  ii,  173. 

Lake  Winnipeg,  '75,  i,  392. 

Little  Tennessee  River,  '76^  1,  717. 

Mississippi  River,  headwaters  of,  '75, 
i,  392;  '78,  909. 

—  Des  Moines  Rapids,  '67,  286,  305. 
Mississippi  River,  basin  of,  '78,  855. 

—  delta  of,  '75,  i,  624. 
Red  River,  '73,  651. 
Uintah  Mountains,  '72,  1113. 

Survey  west  of  lOUth  meridian,  '75,  ii, 

923. 
Explorations  40th  parallel,  '71,  1027. 
Recession  of  falls  on  Miuuesota  River, 

'78,  915. 
Subsidence  of  coast  of  North  Carolina, 

'78,  538. 
Oranite.    ( See  Stone. ) 
Grass.    Beach .    (  See  Shore  protect  ion . ) 
Bermuda,  protecting  slopes  by,  '75,  i, 

773;'76,  i,  748;'79,  y:i(>. 
Effect  of,  on  iiow  of  water,  ^73,  lOOd. 
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Golf  of  Mexico.   Formerly  extended 

up  Mississippi   River  to  Da- 

baqne,  '68,  312. 
Littoral  current  in,  *74,  i,  738;  '75.  i, 

940; '77,  433.        *»         '        '    ' 
Unstable  character  of  shore  line,  '79. 

929.  ' 

Golf  Stream.  Velocity  of, '70,  i,  379. 
Gun-boats.    Removal  of  wrecks  of,  in 

Charleston  Harbor,  '73,  728. 

Harbors. 

1.  General  ooimderatUma,  2.  Injury  to, 
3.  Harbors  of  refuge.  4.  Imprwemimtof 
harbors. 

1.  Gexeral  considerations. 
Harbors. 

Jurisdieiion  of,  '73,  828,  887;  '74,  i,  203; 
•75,  i,  512,  8:^;  '76,  i,  436  '77 
828,  928,  940;  '79,  498,  1362 
1721.  ' 

Dividing  line  between  United  States 
and  other  parties,  '76,  ii,  556. 

Area  of  Boston,  '71,  882,  884. 

—  Cherbourg,  '71,  884. 

Depth  required  for  lake  harbors.  (Bee 
Improvement  of.) 

—  of  water  affected  by  wind,  '67.  218; 

•68,  154,  171.  ^        ^       *        ' 

2.  Injury  to. 
Injury   by  private  dredginir,  '72.  205: 
•73,  291; '74,  i,  46,  »7.  ' 

—  encroachment  of  pnvate  and  corpo- 

rate interest,  '74,  i,  202,  207; 
'76,  ii,  535; '77,  828,  928. 

—  obstracting  and  dredging  rivers  at, 

'75,  i,  287. 

—  city  dumping  in,  '76^  ii,  429;  '77,  928. 

—  from  sawdust.    (See  Sawdust.) 

3.  Harbors  op  refuge. 
Of  refuge,   necessity  for.  '66,  iv,  141; 
•70,486,488.    (See  also  Break- 
waters.) 

—  requirements  of,  '72, 211;  '77, 1050. 

—  jurisdiction  of,  '77,  928. 

—  mooring  buoys  at  '73, 293 ;  '74,  i,  210. 

—  Cleveland,  Ohio,  '74,  i,  232;  '77,  963. 

—  Delaware  Breakwater,  '73,  879,  881. 

—  necessity  for,  on  Lake  Superior,  '76, 

ii,  328. 
on   Lake  Huron,   '72,   209,  217; 

'73,  292;  '74,  i,  209;  '76,  ii 

538;  '77,  926;   '78.  1219;  '79, 

1645. 
on  Pacific  coast,  '77,  1049,1055 ; 

•79,  1801,  1805. 

—  Lake  Huron,  experiments  as  to  hold- 

ing power  of  ground  at.   '72. 
210,  219;  '73,  m. 

—  Sturgeon  Bay,  '76,  ii,  344. 

—  from  ice   at  Chester,  Del.,   '75.  ii, 

183;  '77.262.  »         •      » 
Delaware   River,  '71,  693,    705; 

'72.420;  '73,882;  '74,  ii,  134 

151:  '78,434,437;  '79,429. 
Ohio  River,  '72,  420 ;  '78»  814, 820, 

828;  '79,  1355,1366. 
St.  Louis,  '77,  506;  '78»  679. 


Harbors— Continned. 

4.  Improvement  of  harbors. 

Depth  required  for  Lake  harbors,  '67, 
17,  34,  252,  255;  '73,  343:  '74. 
i.  213;  '76,  ii,  543;  '77,  113, 
947,953.  y         y        ^        y 

Improvement  of,  by  breakwaters.  (See 
Breakwaters.) 

—  piers.    (See  Piers.) 

—  jetties.    (See  Jetties. ) 

—  dikes.    (See  Dikes.) 

—  dredging.    (See  Dredginff. ) 

—  rock  removal.    (See  Rock  removaL) 
Heliotrope.    (See  Surveys. ) 
Hired  I^abor.    (See  Labor.) 
Hydraulics.    (See  also  Surveys  and 

Gauging.) 
Of  Mississippi  River,  P.  P.  No.  13,  C.  E. 
Flow  of  water  through  open  channels, 

'73,  896;  '76,  i,  296. 

—  restricted  channels,  '74,  i,  346;  '79, 

774. 
Discharge  over  dams,  '79,  1552. 
Action  of  running  water  on  solids  in 

suspension,  '76,  ii,  5. 
Cross-section,  formula  for  elevation  due 

to   contraction  of  width,  '75. 

536. 
Vdodty,  formula  for,  '72,  139;  '74,  i, 

790;  '75,  ii,79,  344;  '76,  i,452, 

464;  '78^  1308; '79,  1970. 

—  of   tidal   currents  through   passes, 

'74,  i.  790. 

—  in  terms  of  head,  '76,  i,  464. 

of  slope  and  cross-section,  '72, 139; 

'79,  1579. 

—  relation  of,  to  depth,  '76,  i,  451. 

—  ratio  of  bottom  to  surface,  '79,  770, 

773  791 

—  sniface.  '68,  763;  '70,  710. 

—  subsurface.  '70,  574,  626. 

—  relation  of  mid-depth  to  mean,  '75, 

ii,  301,  305;  '78,  260,  349;  '79, 

—  mid-depth,  effect  of  wind  on,  '69, 254. 

—  at  various  depths,  '69,  588;  '75,  ii, 
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—  bottom,  ''68,  763 ;  '70,  563,  629. 

—  effect  of  river  bends  on,  '75,  i,  575 ; 

'76,  ii,  265. 

—  of  lake  outlets,  '68,  961 ;   '70,  556. 

—  determination  of.    (See  Gauging  and 

Surveys.) 
Slope,  measured,  compared  with  calcu- 
lated, '76,  i,  298. 

—  formula  for,  in  terms  of  velocity  and 

depth,  '78,  535. 

—  as  determined  from  discharge,  '761 

ii,  278. 

—  velocity  due  to,  '72,  139. 

—  in  terms  of  velocity  and  hydraulic 

radius,  '79,  782. 

—  on  Washington  Aqueduct,  '68,  906. 
Discharge  of  nvers.  '76,  ii,  268. 

—  formula  for,  '68,   966;   '76.  ii,  274, 

277;  '77,  745;  '78,  531,  562. 

—  by  Humphreys'  and  Abbot's  formula 

confirmed,  '76^  ii,  246,  275. 

—  through  sluices,  '75,  ii,  610;  '77, 745. 
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Hydnmlica— Continued. 

Discharge  of  rivers,  effect  of  section  on, 
^69,  589. 

Floats  and  cords,  resistance  of,  '74,  i, 
534:  *75,  ii,  369:  '76^  i,  216; 
»78.380. 

Formola  for  resistance  of  a  body  mov- 
ing in  an  unlimited  fluid,  '74, 
i,  &4 ;  '76^  i,  216;  '78, 383,  532. 

Kamous,  effect  of,  on  dams,  '76,  i,  375. 

Pulsations  in  ranning  streams,  '69, 594. 
Hydraulic-gates*    (See  also  Canal- 
gates  and  Dams  movable.) 

Comparison  of,  '75,  i,  910,  920. 

Calculation  of  strains  on,  '75,  i,  911. 
Ice*    Anchor  ice,  '76,  ii,  419. 

Bemarkable  freezing  below  water^  '75, 
ii,203. 

Action  of.  on  Wisconsin  Baver, '  76^  ii,  41 9. 

—  Rock  Island  Bapids,  '67,  358. 

—  cribs^  '68, 231 ;  '74,  i,  210, 220, 228. 
Protection   of  piers  and  breakwaters 

against  action  of,  '73,  294,  296; 

'74,ii,  135;  '75.1,57,320. 
Force  of,  impact  against  cribs,  '68,  231. 
Destruotiouof  cribs  by,  '75,  i,  310,  354; 

•76,  i,  258;  ii,  553. 
Dam  in  St.  Clair  River,  '70,  164. 
Use  of  boats  to  keep  channel  free  from, 

'73,  874. 
Action  of  bridge  piers  in  closing  rivers 

with,  ^71,  716. 
Barriers  proposed  in  Delaware  River, 

•73,  874,  877. 
Damage  to  vessels  by,  '77,  110. 
Harbor  of  refuge  from.    (See  Harbors 

of  refuge.) 
Inclined  planes*    (See  Canals.) 
Iron* 
Deposits  on  Elk  River,  '76,  ii,  171. 

—  Cumberland  River,   '71.  482;    '79, 

1429. 

—  in  Virginia^  '74,  ii,  104. 
Corrosion  of,  in  lake  water,  '68^  156. 
Effect  of  salt  water  on.  *79,  447. 
Strength  of.    (See  Bridges. ) 

Irrteation* 
On  the  Nile,  '75,  i,  556. 
Of  San  Joaquin  Valley,  H.   Ex.   Doc. 
290,  43d  Cong.,  1st  Sees. 
Islands*    Formation  of. '75,  ii,  447. 
Wearing  away  of,  in  Boston  Harbor, 
'71.885. 
Jet.    (See  Water-jet. ) 

Jetties* 

(See  also  Wing-dams.) 
1.  General  cpntideratiofis,  2,  Improvement  of 
rivers  by,    3.  Protection  of  skoree  by,    4. 
Class^^tion^  as  to  methods  of  ootwfrtio- 
Hon.    5.  Miscellaneous. 

1.  GXNEBAL  CONSIDERATIONS. 

Jetties,  action  of  in  rivers,  '73, 232 ;  '74^ 
i,  7«5;  ^75,  i,  218;  '76,  i,  459; 
»79,  1173. 

—  in  tidal  rivers,   '71,  749,  750;  '72. 

8S0:  '76,1,477;  '78»551,558. 

—  in  river  deltas,  '74,  i,  785 ;  '75,  i,  980. 
Use  of,  on  lake  harbozs,  '75,  i,  966,  972. 


Jetties-Continued. 

2.  Improvement  op  rivers  by. 

Improvement  of  river  mouths  by,  '75,  i, 
980. 

—  shallow  rivers  by,  '72,  139;  '76,  ii, 

399. 

—  mouth  of  Brazos  River  by,  '75,  i,  938. 

—  Cumberland  Sound  by,  '76,  i,  459. 

—  Danube  by,  '75,  i,  219. 

—  Mississipiu  River  mouth  by,   '74.  i, 

833,878;  '75, 1,951,953,  980. 

—  mouth  of  Rhone  by,  '75,  i,  965. 

—  Tombigbee  River  by,  '76,  i,  496. 

—  Vistula  by,  '79, 1012. 
failure  of,  '74,  i,  837, 848. 

—  Wisconsin  River  by,  '76,  ii,  399. 

—  of  rivers  by  transverse  Jetties,  '76, 

ii^406. 
Longitudinal  and  transverse  compared, 

'77,  508. 
Distances  between  transverse,  '72, 139, 

357;  '74,  i,  332;  '76,  i,  629,  ii, 

406. 
Careless  arrangement,  effect  of,  '74,  i, 

345. 
Use  of,  condemned  in  tidal  rivers,  '71, 

749,751. 
Determination  of  length  of,  '79,  782. 

3.  Protection  OF  shores  BY. 

Length  of  shore  protected  by,  '72,  139, 
357;  '74.  i,  332;  '76^  i,  629,  U, 
406. 

AiTest  of  drift  of  sand  by,  '68,  830 ; 
'70,  457;  '72,  936;  '75,  i,  320. 

For  beach  protection.  (See  Shore  pro- 
tection.) 

Failure  of,  '74,  i,  837,  848;  '75,  490; 
'79,  997. 

4.  Classification  of  jetties. 

Of  brush,  '73,  444,  448;  '74,  i,  336,  989; 

'75,  i,  219;  '76^  i,  180,  188,  ii, 

403;   '77,  989;   '78,  1194;  '79, 

732. 
Canal  boats  Ailed  with  stone,  '66,  ii, 

36;  '75,  ii,  103. 
Concrete  blocks,  '68,  500,  512 ;  '71, 545. 

(See  Breakwaters.) 

—  filled  caissons  at  Matagorda  Bay, 

•79,  926. 

Floating,  67,  427. 

Of  Gab&ns  fiUed  with  sand,  '74,  i,  732, 
733,  757;  '75,  i,  846,  859;  '76^ 
i,  564,  574,  582;  '77,  446,  447, 
450,  470;  '78,  426,  603;  '79,  911. 

—  settlement  of,  '79,  911. 
Of  piles,  '78^  458,  464,  466. 
Wattled-piles.  '79,  709,  710,  1028, 1089. 
Sheet-piles,  '73,  814 :  '79,  705,  707. 
Sheet-piling  filled  with  sand,  '79,  465. 
Timber  groins,  '72,  1007 ;   '76^  i,  180 

188. 
Random  stone,  '78»  1284 ;  '79,  807. 
Submerged,  '76,  i,  477 ;  '78»  569. 

5.  Miscellaneous. 
On  curved  lines^  '79,  732. 
Effect  when  oblique  to  current,  '79, 524. 
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Jetties— Continiied. 
Cost  of,  '72,  358;  '76,  i,  677,  685;  '78, 
46(5,  1195. 
Jurisdiction. 

Of  Harbors  and  Rivers.    (See  Harbors 

and  Rivers.) 
Labor. 
Contract  compared  with  hired,  '66,  1, 

14;  '67,97,470;  '70,  182;  '71. 

174;  '75,  i,  248,  460,685;  '76, 

i,  657,  659,  661,  671,  ii,  524.  557 ; 

'77,    514,    544;   '78,    508,  709, 

758,  770,  1139,  1164,  1191 ;  '79, 

1520. 
Lakes.     Northern     and    Korthwestemf 

formerly  drained  into  yalley  of 

the  Mississippi,  '68,  308,  442; 

•75,  i,  396. 

—  shore  line  of,  '75,  ii,  857.   (See  Sand.) 

—  height  above  tide  water,  '75,  ii,  853; 

'76,  iii,  5,  71,  80 ;  '77,  1107, 
1189. 

—  surface  of,  '68,  961. 

—  water-shed  of,  '68,  961. 

—  discharge  of,  '67,  564;  '68,  931,  958, 

965;   '70,  565,   617.    (See  Dis-' 
charge.) 

method  of  measurement,  '68,  950; 

•69,572;  '70,554. 

—  rainfall  on.    (See  Rainfall.) 

—  evaporation  on.    (See  Evaporation.) 

—  water  level  curves  of,  '78,  1412. 
gauges,  comparison  of,  '68,  981. 

—  temperature  at  various  depths,  '71, 

1021. 
depth  of  minimum,  '71,  1021. 

—  bottom  character  of,  in  deepest  parts, 

•71.  1021 ;  '75,  i,  304,  320. 
results  of  dredging,  '71.  1020. 

—  velocity  of  wind  on,  '72,  1072.    (See 

also  Wind  ) 

—  tides  on.  '66,  iv,  93;  '71.  989;   '72, 

1035;  '73,  1172. 

—  oscillations  in  surface  of,    '66,  iv, 

93;  '67,  100,  599;  '68,  96,  983; 
•69.  COO;  '72,  116,  1033,  1040; 
'73, 1193;  '76^  ii,  341.  (Seeolao 
Seiches.) 

—  currents,  direction  of,  '73,  261. 

—  mirage,  effect  of,  in  signaling,  '67, 

575. 

—  depth  of  water  required  in  harbors. 

(See  Harbors.) 

—  harbors  of  refuse  on.    (See  Harbors. ) 

—  vessels,  dimensions  of,  '67,  227,  257 ; 

'72,  220;  '74,  i,  592,  614;  '76, 

ii,  431. 

height  of  masts  on,  •74,  i,  614. 

tonnage  o^  '74,  i,  590. 

—  disasters  on.  No.  of,  '66,  iv,  141. 

—  depth  of  Lake  Erie,  '68,  966. 

—  survey  of.    (See  Surveys,) 
Champlaiu,  range  of  water  surface  on, 

•71,  1019. 

—  earliest  introduction  of  steamboats 

on,  •73,  405. 
Formation  of,  by  Mississippi  River,  '78, 

912 ;  •79.  1010. 
Origin  of,  along  Gulf  and  Atlantic  coast, 

•76,  1,  393. 


Lakes— Continued. 
Winnipeg,  elevation  of,  ^68^  309. 

—  physical    characteristics  of,    '75,  i, 

389. 
Land  i^rants  for  rivers  and  harbors. 
(See  List  at  end  of  this  Index.) 
Latitude.    (See  Surveys.) 
Levees.    General    principles  of,    '68^ 
470;  '75,  i,549. 
On  the  Nile,  '75,  i,  556. 
In  Holland,  ^75,  i,  563. 
In  India,  ^75,  i,  552. 
On  MisgiastppiBivery  •68,468;  '69,313, 
322,  327,  335;  '74,  i,  380;  '75, 
i,  536,  548,  564,  668. 

—  errors  of  present  system,  '75,  i,  550. 

—  location  of,  ^75,  i,  557. 

—  protection  of,  ^75,  i,  555. 

—  effect  of,  ^79,  1017,  1021. 
-cross-section  of,  •68,  470,  472,  473; 

•69.  344;  '72,  438;  '74,  1,  391; 

'75,   i,  552,  565,  562,  564,  "587, 

593,626;  '78,  1384. 
proposed,  '68,  413 :  •71,  381 ;  '74, 

i,386;  ^75,  i,628. 
of  old,  insufficient,  •74,  i,  391. 

—  slope  of,  •78.  1384. 

Of  sand  faced  with  clay,  •  76,  il,  626. 
Destruction  of,  on  St.  Francis  bottom, 

'74.  i,  381. 
Protection  of,  ^74,  i,  383;  '75,  i,  555. 
Condition  of,  in  Louisiana,  •75,  i,  599. 

—  Mississippi,  ^75,  i,  596. 

—  Missouri,  ^75,  i,  588. 
Construction  of,  at  San  Diego,  Cal., 

'77,  997. 
Lime.    Vessels   fired   by  slacking   of, 

•74,  ii,  286. 
LoffS.    (See  also  Rafts.) 
Obstructions  to  navigation  from,  *75, 1, 
374;  '79,843,  1173,  1177,  1182, 
1196. 
Scour  of  rivers  increased  by,  '74,  i,  202. 
Closure  of  Pearl  River,  Alabama,  by, 
•79,  896. 
Longitude.    (See  Surveys.) 
magnetic  observations.  (See  Surveys.) 
mats.    (See  also  Brush.) 
Machine  for  construction  of,  '79,  876, 

1112. 
Valuable  flexibility  of,  '79,  1052. 
Of  canes,  '78,  616;  '79,  827,  876,  931. 
Grass,  ^79,  1068,  1072,  1074. 
A  carpet  of,  for  protection  of  bottoms  of 
rivers,  '78,  616;  '79,  876. 
meridian.    Length  of  arc  of,  '70,  544; 

•73,  1174. 

meteorological.      Observations    on 

Northern     and     Northwestern 

Lakes,  *67,  586,  602,  684,  721; 

•68,  967,  993;   '72,  1068;  •73. 

1197;  •74,,Uj  472;  '76,  iii,  103. 

meters.    (See  Gauging  and  Surveys.) 

mines. 

Of  copper  in  North  Carolina,  •75,  ii, 

135. 
Comstoch  mine^  description  of,  '72, 1129. 

—  geology  of,  '72,  1129,  1140. 
-—  drainage  of,  •72,  1153. 

—  ventilation  of^  '72,  1131 
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Mines— Continued. 

Comstock  mine,  amount  of  silver  taken 
from,  '72,  1139,  1156,  1161. 

—  cost  of  raising  ore,  etc.,  from,  '72, 

1158. 

—  cause  of  the  fissure  vein,  '72, 1143. 

—  report  on  Sutro  Tunnel,  '72, 1126. 
Ophir  mine,  cost  of  drift  on,  '72, 1154. 

—  cost  of  shaft  on,  '72, 1154. 
Chollar  Potosi  Tunnel,  cost  of,  '72, 1165. 
Sluice  mining,  '78,  1296. 

Method  of  reducing  copper  ore,  '75,  ii, 

IVIoTaMe  Dams.    (See  Dams.) 
jflud-lumps.    Formation  of,  '70,  330, 

372;'75,  i,626;'77,  431. 
Removal  of,  by  blasting,  '70,  330,  384. 
Mules*    Sympathetic  character  of  mule 

power,  '72,  768. 
IVItro-grly^eerine.     (See  Explosives.) 
Oil.    Transportation  of,  by  pipes,  '76,  ii, 

151; '79,  1375. 
Oyster-beds*    Irregularity  of  depths 

over,  '73,  818. 
Parks*     Great   natural,    of  Colorado, 

'75,  ii,  937. 
Dimensions  of  celebrated,  '67,  535. 
Proposed  in  Washington,  D.  C,  '67, 523, 

542,547. 
Peat*    Origin  o^  on  Atlantic  coast,  '76^ 

i,  393. 
Analysis  of,  '76,  i,  396. 
Percolation*    (See  Filtration.) 

Piers* 

1.  Clastsification^  as  to  methods  of  consiruo- 
tian.  2.  Injury  andprotection  of,  3.  Mia- 
oellaneotu. 

Piers*    Jurisdiction  of.    (See  Harbors.) 
Masonry  piers  at  Marcus  Hook,  Pa.,  '70, 
424;  '71,  687. 

—  Newcastle,  Del.,  '71,  r>89. 

—  Portland,  Me.,  '74,  ii,  305. 
Masonry  pier  superstructure,   '66,  iv, 

157, 163;  '75,  i,  212;  '76,  ii,390; 

'78,  1166;  '79,  1524. 
disadvantages  of,  '66,  iv,  157, 163; 

'67,  137,  222,  226,  228. 
Concrete,  '67,  225.    (See  Cement.) 
PUe,  description  of,  '66,  iv,  69,  88;  '67, 

69,  219;  '68.  154,  155,  215;  '69, 

102.  104:  '73,  998;  '75,  i,  237. 

—  advantages  of,  '66,  iv,  17,  20,  69,  71. 

—  objections  to,  '68,  156;  '69,  133;  '75, 

i,  236,  237,  265,  258. 

—  considered  a  blunder,  '69,  136. 

—  compared  with  crib-piers,  '68,  156; 

'69,  102,  133,  135. 

—  proposed  modiiication  of,  '68,  156; 

•75,  i.  236. 

—  use  of  brush  to  make  sand-tight,  '73, 

201 ;  '75,  i,  193;  '78, 1211.  (See 
Brush.) 

planlc  revetment  to  make  sand- 
tight,  '75,  i,  243;  '79, 1512, 1514. 

timber  beam  to  render,  sand  tight, 

'75,  i,  243;  '78,  1213;  '79,  1659. 

shingle  shavings  to  render,  sand- 
tight,  '79,  1622. 

2  EN 


Piers— Continued. 
fM/e,  iron  tie-rods  required  in,  '68,  156. 
Crib-piem.    (See  Cribs. ) 
Slab-piers,  description  of,  '66,  iv,  141; 

'73,  250:  '75,  i,  193;  '76,  ii,  505; 

'79,  1659. 

—  rendering,  sand-tight,  '75,  i,  193;  '76, 

ii,  505. 
Brush-piers,  description  of,  '66,  iv,  106. 

(See  also  Brush.^ 
Iron  piers,  description  or,  '71,  668;  '76^ 

ii,  267; '78.  431. 

—  founded  on  screw-piles,  '71, 655;  '74, 

ii,  133;  '75,  li,  174;  '76,  I,  267; 
'77,  256. 

2.  Injury  and  protection  op. 

Injury  to,  by  river  currents,  '76,  ii,  532. 

—  by  gales,  '77,  967. 

—  by  colliding  vessels,  '78,  1183. 

—  from  action  of  ice,  '75,  i,  310. 

—  from  vessels  attaching  lines  to,  '69, 

85,  135,  141;  '77,  965;  '78,  452. 
Protectioit  of,  against  action  of  ice,  '69, 
85;  '74,  ii,  135. 

—  afforded  by  buttresses,  '70, 187. 

3.  Miscellaneous. 

Objections  to  divergent  piers,  '66,  i,  21, 

22,  iv,  6,  11,  17,  18,  14>,  145, 

148;  '67,  141,  218;  '72,  230,  240; 

•77,  281,  871;  '79,  1698,  1700. 
Proper  width  l>etweeu,  on  lake  harbors, 

'66,  i,  26,  27. 
Legislation  required  for,  '77,  940. 
Use  of  United  States  piers  by  private 

parties  for  docks,  '66,  1,  15,  22, 

li,  37,  lii,  5;  '67,  29,  141;  '69, 

85;  '76,  ii,  559,  561,  571;  '79, 

1721. 
Introduction  of  snubbiug-posts  in,  '66, 

iv,  70;  '69,  135,  141;  '71,  193, 

194; '77,965. 
Difficulty  of  lighting  during  extension, 

•76,  ii,  427. 
Necessity  of  extending  to  deep  water, 

'76,  ii,  506. 
Modification  to  prevent  waves  in  inner 

harbor,  '73,  204. 
Sloping  superstructure  for,  '71,  215. 
Piles. 
Sustaining  power  of,  P.  P.  No.  5,  O.  E. ; 

•72,761;  '77,256;  •78,432. 
Driving  of  details,  •68,  515;  ^72,  1008; 

•75,  i,  469. 

—  by  steam,  •73,  216. 

—  bv  powder,  ^75,  ii,  82. 

—  by  a  follower,  ^79,  1591. 

-—  by  water-jet,  •75,  i,  860;  '76,  i,  564; 

'77,  449,  450. 
Driver  for  two  rows,  '73,  998. 
Penetration  of,  at  Fort  Brown,  Texas, 

'78,  620. 
Method  of  extracting,  '72,  246;  '74,  ii, 

239;  '77,336;  '79,447,651. 
Of  iron.    (See  Screw-piles.) 
Of  live  willows,  '78,  621. 
Breakwat<er   at    Fort   Brown,    Texas, 

'78,  619. 
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Piles — Continued. 

Revetment  of,  '75,  i,  209;  '76,  ii,  341, 
41G;  '77,  461;  '78,  504,  506. 

Dams  of,  '76,  ii,  416. 

Jetties  of,  '78,  458,  464,  466.  (See  also 
Jetties.) 

Piers  of  close  piling,  '69,  101;  '75,  i, 
237.     (See  also  Piers.) 

Shore  protection  of,  '77,  475, 

Use  of,  in  brush-dams,  '79,  1036. 

Foundation  of,  for  cribs,  '72,  166;  '78, 
1185,  1188;  '79,  1557,  1558, 
1590. 

Use  of,  in  interior  angles  of  cribs,  '68, 
169,  174;  '69,  107,  122,  126; 
'78,  1201,  1204,  1207.  (See  also 
Cribs  and  Piers. ) 

Preservation  of,  by  carbolizing,  '74,  i, 
787;  '79,  393.  (See  also  Tim- 
ber.) ' 

Palmetto,  resists  ravages  of  teredo  na- 
valis,  '68,  512.  (See  also  Ter- 
edo navalis.) 

Cutting  off  below  surface  of  water, 
'73,  998. 

Scretc-pileSf  proper  form  for  flanges, 
'72,  762. 

—  method  of  sinking,  '72,  769 ;  '73,  861 ; 

'75,  ii,  174;  '79.448. 

—  penetration  of,  '72,  761. 

—  sinking  facilitated  by  water-jet,  '73, 

860. 

—  sustaining  power  of,  '72,  763,  765; 

'77,256;  '78,432. 

—  use  of,  at  Lewes,  Del.,  '71,  665,  667 ; 

•72,759;  '73,860;  '74,  ii,  131; 

'76,  i,  267;   '77.256;  '78,  431; 

•79,  448. 

dimensions  of,  '79,  448. 

Gloucester  Point,  '72,  789. 

Delaware  River,  '73,  876. 

—  action  of  salt  water  on,  '79,  447. 

—  removal  of,  by  use  of  water-jet,  '79, 

447. 

—  cost  of,  '71,  666;  '75,  ii,  174. 

Sheet  piles,  method  of  sinking,  in  Hol- 
land, '75,  ii,  621. 

by  panels,  '75,  ii,  621. 

by  water-jet.     (See  Water-jet.) 

—  use  of,  for  dikes,  '71,  590. 
Ponrder.  (See  Explosives.) 
Pressure  g^aug^es. 

Discussed,  '75,  ii,  823. 
Private,  Corporate,  and  State 

work  on  rivers  and  harbors. 

(See  List  at  the  end  of  this 

Topical  Index.) 
Pulsations*    Existence  in  all  streams 

of  water,  '69,  594;    ^71,  989; 

•72,     1033,     1040.      (See    also 

Seiches. ) 
Pumps*    Description  of,  on  Delaware 

and  Chesapeake  Canal,  '76,  i, 

406. 
— ;at  Rock  Island  Rapids,  '68,  422. 
Jlequirements  of,  for  city  8upx)lv,  '76, 

ii,  697. 
Duty  of  various,  compared,  '75,  ii,  204. 
Discharge  of,  at  Rock  Island  Rapids, 

•69,  242. 


Pumps—Continued. 

Centrifugal  pump,  dredging  by  use  of, 

'72. 666;  '73, 750;  '74,  ii,  11, 71 ; 

'75,  ii,  38,69;  '76,  i,  445;  '79, 

560, 1542.    (See  also  Dredging. ) 

—  percentage  of  sand  and  water  raised 

by,  '72,  668. 

—  cost  of  dredging  by,  per  cubic  yard, 

»72,  669. 

—  use  of,    on    coffer-dams,    '68,    422; 

•71,  164;  '77,299. 

Holly's  and  centrifugal  pumps  com- 
pared, '71,  164. 

— use  of,  in  opernting  water-jet, '79, 1514. 

Force-pump,  boring  by  means  of,  '75, 
i,  21^5.     (See  also  Water-jet.) 
Rafts*    (See  also  Bridges,  Logs,   and 
Sheer-booms.) 

Natural,  on  Red  River,  '72,  569;  '73, 
614,640;  '76,  i,  598;  '79,  955. 

—  use  of  nitroglycerine  in  removing, 

'74,  i,  702,  708. 
Railroads*   (See  also  Transportation. ) 

Average  cost  per  mile  in  United  States, 
'75,  ii,  6;i9. 

Capacity  of  New  York  Central,  com- 
pared with  Erie  Canal,  '71, 647. 

—  of  slow-rate  freight  railroads,  '74,  i, 

610.  ' 

Comparison  of  freight  rates  with  other 
methods  of  transportation, 
•71.  630,  644. 

Refusal  of  Central  Pacific  Railroad  to 
conform  to  regulations  in  carry- 
ing United  States  freight,  '73, 
1117. 

Investigation  of  accidents  on,  '77,  831. 
Rainfall*  (See  also  Evaporation  and 
Filtration.) 

Effect  of  forests  on,  '75,  ii,  172 ;  '79, 1211. 

With  different  winds,  '67,  598. 

Amount  in  California,  ^76,  ii,  624. 

—  coast  of  Florida.  ^76,  i,  457. 

—  Columbia  River,'  '79,  1844. 

—  Dakota,  '74,  i,  296  ;  '79,  1225, 1243. 

—  headwaters  of  James  River,  '77, 759. 

—  Cumberland  Sound,  '76,  i,  457,  458. 

—  lake  region,  '67,  684 ;  '68,  961,  971, 

980 ;  '69,  601. 

—  Minnesota,  '79,  1224,  1243. 

—  headwater-shed  of  Mississippi  River, 

'70,  287 ;  '75,  ii,  438,  440. 

—  region  of  Upper  Mississipfu,  '74,  i, 

296;  '79.  1197,  1199,  1213,  1226. 

—  Lower  Mississippi,  ^75,  i,  571. 

—  valley  of  the  Ohio,  •74,  i,  507,  520, 

523,532;  '76,  ii,  100. 

—  San  Diego,  '74,  ii.  374,  375. 

—  South  Atlantic  States,   '76,  i,  532; 

'77,  390;  '79,780. 

—  in  Wisconsin,  '79,  1225,  1245. 

—  Allegheny  water-sheds,  '79,  1391. 
Charts  of,  '75,  i,  676. 

Difference  between,  on  mountains  and 
lower  level,  '74,  ii,  375. 

Ratio  of,  to  water-shed,  '70,  287 ;  '73, 
499;  '74,  i,  507,  532,  538;  '75, 
ii,  438;  '76,  i,  532,  ii,  100;  '77, 
756;  '79,  1197,  1199,  1219,  1221, 
1227,  1236,  1241. 
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Rainfall—CoDtinned. 
Batio  off  to  discharge  on  lakes,  *68,  962. 

—  to  evaporation,  '70,  287. 

—  to  drainaee,  '79,  1391. 
RamouS)  effect  of,  on  dams,    '76^  i, 

375 ;  '79,  1201. 
Rattlesnake-plant,  description  of, 

'68,649. 
Reflraction,  co-efficient,  '73,  1189. 

Effect  of,  '67.  575. 
ResenrolrSy  improvement  of  rivers  by, 
'66,  iv,  263,  315;  '69.  323;  '70, 
282;   '73,  499;  '75,  i,  540,  564, 
616,  ii,  436:   '76,  ii,  288;  '79, 
1193;  Ex.  Doc.  39.46,2. 
Revetment,   sand-tiffht  by  means  of 
solid  wooden  beam,  '75,  i,  243; 
'78.  1213;  '79,  1659. 
Filled  with  sand  proposed  at  Port  Clin- 
ton, '68,  154. 
Plan  for,  Portage  Canal,  Wis.,  '76,  ii, 

417. 
Of  sheet  piling  at  Toledo,  Ohio,  '7a 
1249. 

Rivers. 

1.  General  consideratums.  2.  Banks.  3. 
Cut-offs.  4.  Bends.  5.  Beds.  6.  Floods. 
7.  BarSf  formation  and  removal  of.  8. 
Physioal  characteristics,  9.  Imjprovement 
of  rivers. 

1.  General  consideratioxs. 

Rivers,  jurisdiction  of.  '73,  828;  '74, 
1,  203,  '75,  i,  512,  826;  '76,  i, 
436;  '77,  828,  928,  940;  '79, 
1021,  1024. 

Length  of  greatest,  in  the  United  States, 
'69,548;  '79,1791. 

Deltas,  physical  characteristics  of,  '74, 
1,805. 

Rapids  in,  indicate  comparatively  re- 
cent origin,  '68.  308;  '78, 916. 

Generally  shallower  than  adjacent 
lakes,  '78,  912. 

Effect  of  affluent,  on  rivers,  '78,  911. 

Bodily  movement  of,  '79,  1011. 

Bridging  of.     (See  Bridges.) 

Injnry  to,  by  mining  operations,  '76, 
ii,  620;  '77,  993;  '78.  1297;  '79, 
1751,  1857. 

Obstrnctions  placed  by  rebels,  '75,  i, 
874;  '76,1,330. 

Ii^ury  to,  from  sawdust.  (See  Saw- 
dust.) 

Relation  of  velocity  to  depth,  '76,  i,  451. 

Reduction  in  depth  by  deposition  of 
sediment,  '75,  i,  548,  ii,  171. 

Arrest  of  sediment  by  use  of  Brownlow- 
weeds,  '78,  640,  654. 

2.  Banks. 

Banks,  difference  between  height  of, 
'79,  1009. 

—  abrasion  of,  '75,  ii,  498. 

—  caving  of,  '75,  ii,  519. 

ensue  at  falling  stages,  *72,  436; 

'78,  615. 

—  peculiar  caving  of,  on  Red  River  of 

the  North,  '78,  730. 


Rivers— Continued. 
BankSy  caving  of,  on  Mississippi  River, 
'75,  I,  558,  608:  '78,  841;  '79, 
976,  979. 

—  changes  due  to  cultivation,  '78, 846. 

—  effect  of  dams  on,  '73,  232. 

—  protection  of.      (See  Shore  protec- 

tion.) 
Increase  in  width  of  Mississippi,  '78, 

841,844,847;  '79,  1009. 
Rectification  of,  '72,  839;  '76.  ii,  279, 

285;  '78»  255. 
Rectifying  action  of  dams,  '76,  ii,  40-'. 
Rectification  of  Garonne,  '72,  839 ;  '76 

ii,  279. 
Slopes  consistent  with  improvements, 

•76,  i,  374,  ii,  284. 

3.  Cut-offs. 

Cut-offs,  method  of  formation,  '70,  37(5; 
'75,  ii,  499,  507. 

—  injurious  action  of,   '72,   435;   '73, 

645;  '75,  i,540;  '79,899. 

—  danger  to  rivers  from,  '71,  381 ;  '75, 

i,  540. 

—  at  Dutch  Gap,  '76,  i,  292. 

4.  Bends. 

BendSf  effect  on  regimen,  '75,  i,  575,  ii, 

488;  '76,  i,  296,  ii,  265. 

—  deep    water   on    convex   side.   Red 

River  of  the  North,  '79,  1192. 

—  effect  of,  on  depth,  '79, 1008. 

5.  Brds. 
Beds,  changes  in,  '68,  307,  760;  '75,  i, 
477,  497,  542,  549. 

—  cause  of  filling  up,  '68,  307. 

—  present,  of  Mississippi,  '75,  i,  549. 

—  ancient,  of  Mississippi,  '75,  ii,  497. 

—  movement  of  sand  in,  '75,  ii,  502, 

504;  '79,  1751,  1757,  1759,  183,', 
1967. 

—  protection  of,"  by  mat  carpet,   '68, 

616;  '79,876. 

—  rising  of,  at  high  water,  '75,  ii,  477. 

—  changes  in  Connecticut,  '68,  760. 

6.  Floods. 
Floods  on.    (See  Floods.) 
Pulsations  in,  '79,  786. 

7.  Bars. 
Bars.    (See  also  Sand  and  Sediment.) 

—  removal* of.     (See  Rivers,  Improve- 

ment of. ) 

—  increased  width  of  rivers   at,  '78, 

842. 

—  action  of  high  water  on,  '72,  132. 
floods  on,  '75,  ii,  477,  .507. 

—  effect  of  floods  on,  '79,  1010. 

—  wave-like  motion  of,  '75,  ii,  502,  504, 

507;  '76,  i,449;  '79,  1751,  1757, 
17.59,  1892,  19S7. 

—  length  of,  on  Mississippi,  '78,  841. 

—  progressive  motion  of,  '75,  ii,  477, 

484;  '76,  ii,  179.256,402. 
—formation  of  '72,  108,  132,  139,  142; 
'74,  i,  804,  863,  865;  '75,  i,  9,7J, 
ii,  457,  474,  476,  477,  484,  502, 
504 ;  '76,  i,  449. 
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K  ivers— Continued. 
Bare — 

—formation  0/ gravel-bars,  '78,  842. 
at  river  mouths,  '68.  Ill ;  '72,  242, 

244;  '73.  335;  '75,  i,  311,  9b7, 

»79;  '77,967. 

by  fresbets,  '76,  ii,  541. 

by  storms,  '68,  111;  '77,  967. 

artificial,  by  the  Brownlow-weed, 

'78,  640.  654;   '79,  1014.  1054, 

1058, 1061, 1070, 1077, 1080, 1088. 
at  deltas,  '74,1,  804;  '76,  1,  449, 

458. 

in  tidal  rivers,  '67,  421. 

at  confluence  of  opposing  tides, 

'74,  ii,  35. 

on  Connection t  River,  '78^  267. 

at  mouth   of    St.  John's  River, 

Florida,  '78,  582,  585. 
on  Mississippi  River,  '74,  i,  804, 

863,  865;  '75,  i,  959,  967,  979; 

'76,  ii,  179;  '78,  842;  '79,  1010, 

1892,  1967. 
at  mouth  of  Mississippi,  '66^  iv, 

236;  '67,  376;  '70,  330;  '74,  i, 

835;  855;  '75,  i,  959;  '77,  431. 
on  Wisconsin  River,  '76,  ii,  256, 

402. 

—  advance  of,  at  mouth  of  the  Mis- 

sissippi, '68,  48:);  '70.  322;  '74, 
1,  835,  855 ;  '76.  i,  596,  ii,  477, 
484 ;  '77,  429,  430. 

—  formation  of  mud  lumps  at  month  of 

Mississippi  River,  '77,  431. 

—  sparring  boats  over,  '68,  628. 

8.  Physical  charactebistics. 

Effect  of  tides  on,  '68,  919;  '78,  583. 
Peculiar  character  of,  in  Florida,  '77, 

385. 
Southward  movement  of,  along  Florida 

coast,  '78,  585. 
Lengthening  of  tidal  estuaries,  '75,  ii, 

196. 
Discharges  of.     (See  Discharge.) 
Cross-sections  of.    (See  Cross-section.) 
Floods.     (See  Floods.) 
Slopes  of,  surfaces.    (See  Slopes.) 
Velocity  of.     (See  Velocities.) 
Tides  in.     (See  Tides.) 

9.  Improvement  op. 

Improvement  of,  greatest  slopes  consist- 
ent with,  '76,  i,  374,  ii,  284. 

—  of  sand,  bearing  discussed,  '75,  ii, 

511 ;  '79,  1008,  1051,  1173. 

—  by  leetiiication  of  channels,  '72,  839; 

'76,  ii,  279,  285,  408;  '78,  255. 

—  by  Brownlow-weed,  '77,   500;    '78, 

640,  654 ;  '79,  1014,  1054, 1058. 
1062, 1070,  1077,  1088. 

—  by  removal  of  bars — 

by  dredging.    (See  Dredging.) 

scraping.     (See  Dredging.) 

means  of  water-jet,   '68,  671 , 

'69,  310 ;  '79,  340 ;  '79,  383,  384. 

harrowing.     (See  Dredging.) 

screws.    (See  Dredging.) 

blasting,  '70,  334. 


RiTers— Continued. 
Improvement  of— 

by  channelers.    (See  Dredging. ) 

wing-dams.    (See  Dams. ) 

jetties.    ( See  Jetties. ) 

—  fry  deflectors.    (See  Defleot'Ors.) 

dredging.    (See  Dredging.) 

rock    removal.      (See    Rock    re- 
moval.) 

wing-dams.    (See  Dams.) 

jetties.    (See  Jetties. ) 

sluices.     (See  Sluices.) 

reservoirs.    (  See  Reservoirs. ) 

chutes.    ( See  Chutes. ) 

slack- water     navigation.       (See 

Dams.) 

dikes.    (See  Dikes.) 

levees.    (See  Levees.) 

dams,    permanent.    (See  Dams.) 

dams,  movable.    (See  Dams. ) 

locks  and  canals.     (See  Canals.) 

Rock  remoTal. 

1.  List  of  places,  alphabetically  arranged. 
2.  DHlls.  3.  DHlling.  4.  Blasting,  5.  Bat- 
teries. 6.  Explosives.  7.  Chisel-boatM. 
8.  Miscellaneaiis  methods,  9.  Measure- 
ment of  rook  excavation,    10.  Cost, 

1.    List    op    places,  alphabetically 
arranged. 

Rock  remOTal  by  Drilling  and  Bloit- 
ing  at, 

—  Ahnepee,  Wis.,  '76,  u,  346,  356,  360; 

^79,  1507. 

—  Appomattox  River,  '78>  465. 

—  Ashtabula  Harbor,  '70,  179. 

—  Bath,  Me.,  '71,  845. 

—  Blossom  Rock,  Cal.,  '68, 883;  '69, 485, 

488,  491,  493;  '70,  510;  '71,  905, 

%23. 

effects  of  surface  blasts,  '71,  924. 

use  of  coffer-dam  at,  '69,  491 ;  '71. 

926. 

—  Boston  Harbor,    novel   method   at, 

'70,  465. 

—  Columbia  River,  '72. 997;  '76,  ii,663. 

—  DesMoines  Rapids,  '67, 280;  '69,220; 

'76,  i,  658. 

—  Detroit  River,  '76,  ii,  543;  '77,  935. 

—  Eagle  Harbor,  Mich.,  '76»  ii,  323;  '77, 

845;  '78i  1133. 

—  East  River,  N.  Y.,  '67,  499;  '69,55; 

'72,  802;  '73,  9:U;  '78.413. 

—  Falls  of  the  Ohio,  '70,  386;  '78^  770. 

—  Georgetown  Harbor,  D.  C,  '77,  351: 

'78.  508. 

—  Hallet's  Point  bv  shafts  and  galleries. 

'69,  391;  '75,  ii,   200;  '77,  22^, 
232;  '79,  61,  378,  384. 

—  Hell  Gate,  '68,  728,  732;  '69.  388; 

'70,  433;  '71,  724;  '74,  ii,  160; 
•75,  ii,  209;  '76,  i,  238. 

—  James  River,  '73,  776. 

—  Kanawha  River,  '77,  299,  301;  '78^ 

468. 

—  Lime  Point,  Cal.,  '68,  20;  '69, 19. 
amount  removed  at  a  blast,  '69, 

19. 
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Rock  removal— Continued. 
By  Drilling  and  Blasting  at — 

—  New  Haven,  Conn.,  '68,  751;   '70, 

445; '72,  876; '74,  ii,  260. 

—  New  River,  Va.,  •78»  496,  499. 

—  Noonday  Rock,  Cal.,  '76,  ii,  719. 

—  Oak  Orchard,  Ohio,  '74,  i,  245. 

—  Providence  River,  Conn.,  '71,  733. 

—  Rincon  Rock,  San  Francisco  Harbor, 

•73,  1137;  '74,  ii,  371;  '75.  ii, 
694. 

—  Tennessee  River,  '72,  494:  '76,  i,  711; 

'78.  757. 

—  Tower  Rock,  Mass.,  '68.  811. 

—  aided  by  ooffer-dafM  at  Des   Moines 

Rapids,  '69, 225;  '76,  i,  657, 660. 

Hell  Gate,  '70,  434. 

Kanawha   River,   '77,    299,  301; 

'78,  468. 
Rock  Island  Rapids,  '67,  295;  '68, 

421,  437;  '69, 238,  243,  249;  '71, 

300,  330;  '74,  i,  312;  '77,  543. 

—  compared  with  chiseling,  '79,  1134. 

—  difiicalty    of   working    to    definite 

plane,  '69,  247. 

—  even  bottom  obtained  at  Rock  Is- 

laod  Rapids,  '76^  i,  668. 

2.  DRILU9. 

DHlls, 

—  experiments  at  Hallet's  Point,  '75, 

ii,  204. 
HeU  Gate,  '76,  i,  238. 

—  steam,  failure  of  Gardner's  patent, 

'68,422. 

—  diamond,  '69,  388;  '71. 775;  '72,  803; 

'73.  776,  935;  '74,  ii,  39,  42. 

compared  with  steam  drills,  '72, 

803. 

—  compared,  '72,   803,   877;  '73,  777, 

935;  '75,  ii.  262. 

—  experiments  on  best  qnality  of  steel 

for,  '75,  ii,  204. 

—  arrangement  of,  at  Rock  Island  Rap- 

ids, '79,  1135. 

3.  Drilling. 
Drilling, 

—  details  at  Ahnepee,  '76,  ii,  346,  357, 

360;  '79,  1506. 

Ashtabula,  '70,  180. 

Blossom  Rock,  '68,  885,  886. 

Columbia  River,  '69, 475;  '72. 997. 

by  hand,  '76,  ii,  663. 

Detroit  River,  by  hand,  '77,  935. 

Diamond  Reeif,  scow  used  at,  '72, 

804. 
Eagle  Harbor,  Mich.,  '68.  91 ;  '69, 

76;  '76,  ii,  324;  '77,  847;  '78, 

1134. 

Georgetown  Harbor,  *77,  352. 

Hallet's  Point,  '69,  392;  '73,  935; 

'75,  ii,  205;  '77,  228;  '79,  61, 

578,  784. 

dome  proposed  at,  '69,  392. 

scow  used  at,  '73,  937. 

Harlem  River,  '76,  i,  244. 

Hell  Gate,  '68,  736;  '70,  439;  '71. 

724;  '72,803;  '74,  ii,  160,  164; 

'75,  ii,  208;  '76,  i,  2:«. 


Rock  removal— Continued. 
Drilling, 

—  details  at — 

Hell  Gate,  use  of  drilling  scow  at, 

•68, 736;  '71. 725:  '72. 805;  '74, 

ii,  163; '76,  i,  m 
'dimensions   of  holes  at,    '71, 

726. 
James  River,  '73,  776;  '74,  ii,  39; 

•75,  ii,  82. 
Ludington  Rock.  Conn.,  '72,  877; 

'74,  ii,  260.      ' 
from  fixed  platform,    '74,    ii, 

260. 

rate  of  progress,  '72,  877. 

Middle  Rock,   New  Haven,   '68, 

751;  '70,  445;  '71,  776;  '75,  ii, 

252. 

depth  of  holes  at,  '68,  751. 

New  River  '79,  535. 

Oak  Orchard,  '74,  i,  245. 

Rock  Island,  '68,  423;  '79, 1135. 

rate  by  hand,  '68,  425. 

Rincon  Rock,  Cal.,  '74,  ii,  371 ; 

'75,  ii,  695. 

Tennessee  River,  '76,  i,  711. 

Tower  Rock,   '68,  812;   '69,  422, 

429. 

—  use  of  tripods  for  platform,   '74,  ii, 

260;  '76,  i,  670,  ii,  323. 

—  rate  of.    (See  Drills. ) 

—  depth  of  hole  below  proposed  bot- 

tom, '69,  425. 

—  use  of  water-jet  for  cleaning  holes, 

'69,  427. 

—  notes  on  tunnel  work,  '76,  ii,  124. 

—  description  of  scows  for,  '79,  1135, 

1154. 

—  cost  off  at  Ashtabula,  '70,  180. 

Eagle  Harbor,  '71,  847;  '78,  1134. 

HeU  Gate,  '71.  725;  '76.  i,  241. 

—  small  cost  of,  wheu  compared  with 

other  items,  '68,  738. 

4.  Blasting. 

Blasting,    (See  also  Explosives,  No.  6.) 

—  details  at  Ahnepee,  Wis.,  '76,  ii,  347, 

357  360. 

Ashtabula,  Ohio,  '70,  179. 

Boston  Harbor,  '69,  430. 

Blossom  Rock,  '68,  883;  '69,  485; 

'70,  510;  '71.  927,  933. 

Columbia  River,  '69,  475. 

Eagle  Harbor,  Mich.,  '76,  ii,  326, 

327; '78,  1134. 

HaUet's  Point,  '77,  228,  235. 

physical  eftect  of,  '77,  238. 

arrangement  of  explosives,  '75, 

ii,  200. 

Harlem  River,  '76,  i,  244. 

Hell  Gate,  '68,  737,  739;  '71,  724; 

'74,  ii,  162;  '75,  ii,  209;  '76,  i, 

241. 

Lime  Point,  Cal.,  '69,  19. 

Middle  Rock,   New  Haven,  '67, 

4.51. 
Rock  Island  Rapids,  '68,  423;  '76, 

i,  670; '79,  1135. 
Tower  Rock,  '68,  813:   '69,  423, 

433. 
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Rock  removal — Continued. 
Blasting. 

—  details  at — 

Tower  Rock,  facts  developed  at, 

'69,  423. 

tamping  used,  '69,  433. 

method  of  firing,  '68,  814. 

trial  of  various  powders,  '69, 

424. 
batteries,  method  of  firing  by, 

at,  '68,  814; '69,432. 

—  below  bottom  at  Rock  Island  Rapids, 

'69,  246,  247. 

—  relation  of  depth  of  hole  to  powder 

used,  '68,  425. 

—  difficultv  of  blasting  to  a  definite 

plane,  '69,  246. 

—  surface  blasts,  effect  of,  '66,  iv,  334  ; 

'67.  451 ;  '68.  91,  94,  728,  732, 
735,  745,  750,  751,  883,  884;  '69, 
77;  '71.  924;  '72.  876. 

inefficiency  of,  '68,  728,  751;  '69, 

77,  424,  430;  '71,  772,  776;  '72. 
864. 

success  of,  at  Hallet's  Point,  '79, 

3as. 

—  crater   blasting,    disadvantages   of, 

'79,  383. 

—  ratio  between  explosives  used  and 

rock  broken,  '68,  423,  425;  '69, 
19,  248;  '71.  733;  '72.  877;  '73, 
935;  '74,  ii,  39,  160;  '75.  ii,  82; 
'76,  ii,  326,  545;  '77,  352;  '79, 
61,  62,  '379,  5:^3,  535,  1135,  1508. 

—  to    prevent    crater   explosions,  '79, 

1507. 
/ —  height  of  column  of  water  displaced 
by,  '79,  1508. 

5.  Batteries. 
Batteries. 

—  arrangement   for   exploding  mines, 

'77,  237. 

—  use  of,  in  firing  blasts,  '68,  814;  '69, 

432;  '75,  ii,  695. 

—  formula  for,  '77,  236,  239. 

6.  Explosives. 

Dualin,  use  of,  near  Bath,  Me.,  '71,  845. 

—  use  of,  at  Ludington  Rock,  '72,  877. 
Dynamite^  use  of,   at   Ahnepee,  Wis., 

•76,  ii,  348,  360. 

—  use  of,  at  Eagle  Harbor,  Mich.,  '76, 

il,  236;  '77,  846;  '78,  1135. 

East  River,  '77,  229,  233. 

Hell  Gate,  '74,  ii,  160. 

Mica-powder,  use  of,  in  Detroit  River, 

•77,  936. 
Nitro-glycerinej  use  of,  at  Blossom  Rock, 

Cal.,  '71.  927. 

—  use  of,  at  Detroit  River,  '76.  ii,  545; 

'77  936. 

Eagle  Harbor,  '69.  76;  '76,  ii,  326. 

Hallet's Point, '73, 935;  •75,ii,204. 

Hell  Gate,  '68,  727,  737;  '71.  725; 

'72,  804;  '74,  ii.  160,  163;  '75, 

il,  209. 
James  River,  '73,  776;  '74,  ii,  39, 

42;  '75.  ii,  82. 
Noonday  Rock,  '75.  ii,  720. 


Rock  remoTal — Continued. 
Nitro-glycerine,    effect    of,    on   varioos 
rocks,  '68, 91 ;  '73, 776;  '77,  355. 

7.  Chisel-boats. 

By  chisel-boats. 

—  description  of,  '68,  422,  434,  436;  '72, 

—  breaking  rock  by,  '67,  267;  '68,  422, 

4*34,  436;  '69,  237;  '71.  164,  269; 
'72,  321,  330,  331;  '74,  i,  314; 
'76,1,661; '77,  544; '78.  708. 

—  unsuccessful  at   St.    Mary's  Canal, 

'71.  164. 

—  daily  amount  removed  by,  '74,  i,  314 ; 

'78,  709;  '79,  1134. 

—  chisel-boat  and  blasting  compared, 

•79,  1134. 

8.  Miscellaneous  methods. 

By  dredging  without  drilling,  '71.  164. 

—  flotation  in  Boston  Harbor,  '70,  465. 
Taunton  River,  '74,  ii,  222. 

9.  Measurement  of  bock  excavated. 

Relation  between  prism  and  scow  meas 
urement,  '75,  i,  326;  '77,  239: 
•78,  1136. 

Measurement  of,  by  scow  displacement, 
•68.  424. 

10.  Cost. 

Cost  of,    (See  also  Labor.) 

—  at  Appomattox  River,  '78.  466.        , 
Ashtabula,  Ohio,  '70,  180;  '76,  ii, 

563. 

Blossom  Rock,  Cal.,  '71.  905,  924. 

Boston  Harbor,  '77,  184;  '78.  217. 

Detroit  River,  '76,  ii,  544;  '77. 936. 

Dunkirk,  N.  Y.,  '74,  i,  S^26. 

Eagle  Harbor,  Mich.,  '69,  72,  76; 

•70,  91; '78,  1133,  1138. 

East  River,  '69,  55. 

FaUsof  theOhio,  '70, 386;  '78»  770. 

Georgetown  Harbor,  D.  C,  '78» 

508. 

HaUet's  Point,  '77,  227,  239. 

Harlem  River,  ^76,  i,  55,  245. 

Hell  Gate,  N.  Y.,  '68,  728;  '69,  55, 

391;'76.i,  238,  241. 

James  River,  '76,  i,  292;  '77,  286. 

Kennebeck  River,  '72,  930. 

New  Haven,  Conn.,  '71.  770,  774. 

New  River,  Va.,  '78.  499. 

Muscle   Shoals,   Tenn.,  '72,  494; 

•78,  757. 

Oak  Orchard,  Ohio,  '75,  i,  328. 

Rock  Island  Rapids,  '69,  247;  '71, 

264,  290;  '72,  332;  '74.  i,  312, 

315;  '76,  i,  661,  668;  '78.  709; 

'79  1132. 

St.  Mary's  Canal,  ^71.  im. 

SulUvan  River,  Me.,  ^71.  835. 

Umpqua  River,  OregoU,  '72,  986. 

Vermillion  Harbor,  Ohio,  '75,  i, 

299. 
Salt.    Deposit  of.  West  Virginia,  '77. 

320. 
Formation  of,  at  Corpus  Christi,  '79, 

936. 
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Sand.  (Sec  also  River  Bars  and  Sedi- 
ment.) 

Weight  of,  '72. 147, 149;  '74,  i,  268 ;  '76. 
ii,  259. 

Dimensions  of,  from  yarions  localities, 
'76,  ii,  259. 

—  on  Mississippi  River,  '78,  1383,  1924, 

1927,  1933. 
Heaviest  deposited  in  npper   part  of 

Kiver,  '72,  149. 
Movements  of,  '76,  i,  380,  ii,  569. 

—  in  river  beds,  '69.  601 ;  '75,  ii,  502, 

504;  '79,  1757,  1760,  1892,  1967. 

—  observations  on,  and  description  of, 

•74,  ii,  372. 
Waves  of,  on  Columbia  River,  '79,  1757. 
— -  Mississippi  River,  '79,  1892,  1967. 

—  Ohio  River,  '74,  i,  404,  411,  414;  '76, 

ii,  5. 

—  Sacramento  River,  '79, 1760. 

—  Wisconsin  River,  '76,  ii,  256,  402. 
Action  of  floods  on,  '68,  366 ;  '72, 132. 
Velocity  of  water  necessary  to   move 

sand,  '69,  436;  '75.  ii,  40;  '78, 

1296;  '79,406. 
Depth  at  which  it  is  disturbed,  '76^  i, 

380. 
Disturbance  of,  by  bottom  velocities, 

'70,563,629. 
Formation  of  bars  on  Mississippi  River, 

•76,  ii,  179. 
Action  of  tidal  currents  on,  '71,  525. 
Drifty  effect  of,  on  Suez  Canal,  '74,  i, 

796. 

—  on  New  England  coast,  '70,  495. 

—  along  lake  shores,  '71, 131 ;  '72,  896; 

'74,  ii,  188;  '76,  ii,  472,  480, 
569. 

—  over  piers  into  harbors,  '73, 275 ;  '75, 

i,  250;  '76,  ii,  601. 

—  around  pier  ends,  '74,  i,  223,  230. 

—  through  pile-piers,  '75,  i,  255,  258. 

—  passage  of,  through  piers  prevented. 

(See  Piers.) 

—  at  Buffalo  Harbor,  '76,  ii,  569. 

—  arrested   by  jetties,  '68,    830;   '70, 

457:  '75,  i,  320. 

—  prevented  by  fence,  '67,  457 ;  '75,  i, 

314,  316,  338;  '77,  116,  966,  969. 

Catchment  piers  for,  '74,  i,  52. 

Dunes,  movement  of,  '76,  i,  380. 

Constitution  of,  at  mouth  of  Mississippi, 
•74,  i,  886. 

Rfttio  of  sand  to  water  raised  by  cen- 
trifugal pump,  '72,  666,  668; 
'73,  750 ;  '74.  ii,  11,  71 ;  '75,  ii, 
38.  40,  69;  '76,  i,  445. 

Amount  of  water  held  by,  '79, 1241. 

Revetment  iilled  with,  '68,  154. 

Jetties  of  gabions  filled  with,  Galveston 
Harbor,  '74,  i,  732. 

Manner  of  driving  piles  in,  '68,  515. 
(See  also  Water-jet.) 

Pressure  per  square  foot  capable  of  be- 
ing carried  by,  '72,  766. 

Natural  water  slope  in,  '76,  i,  393. 

Timbers  imbedded  in,  not  attacked  by 
teredo  navalis,  '73,  800;  '74,  i, 
757. 

Belt  of,  along  coasts,  '76,  i,  378. 


Sanrdust. 

Iiyury  to  rivers  and  harbors  from,  '68, 
a58;  '70,  500;  '71,  249,  622, 
840 ;  72,  203,  924,  930 ;  '73,  379, 
382,  389:  '74,  i,  104,  ii,  291; 
'75,  i,  111,  112,  ii,  68,  382;  '76, 
i,  289,  ii,  152 ;  '77,  34, 154  ;  '78, 
190,  452 ;  '79,  43,  245,  502. 

Scrapers*    (See  Dredging.) 

Screw-piles.    (See  Piles.) 

Sea-w^alls.     Sustaining  walls,  P.   P. 
No.  3,  C.  E. 
In  Boston  Harbor,  '72, 1085 ;  '74,  ii,  313 ; 
•78,  207. 

—  cost  of,  '73,  1086;  '74,  ii,  313. 

—  Success  of,  '71,  829. 

At  Deer  and  LovelPs  Islands,  '67,  470; 
•70,461;  P.  P.  No.  2.,  C.E. 

—  GaUop  Island,  '71,  888. 

—  Great  Brewster  Island,  '67,  467. 

—  Point  Allerton,  '71,  889. 
Proper  section  for,  '73,  948. 
Sections  Boston  Harbor,  '75,  ii,  406. 

—  Lovell's  Island,  '69,  442. 

—  Buffalo,  N.Y.,  '67,  136. 
Reduction  in  cross-sections  at  Lovell's 

Island,  '69,  441. 

Of  concrete  blocks  proposed  at  Galves- 
ton Bay,  '71.  520. 
Sediment.    (Sec  also  Sand.) 

Amount  transported  by  water,  '75,  ii, 
481. 

—  not  proportionate  to  velocity,  '74, 

i,  863;  '75.1,966;  '77,  433. 
Action  of  running  water  on,  '76,  ii,5. 

—  salt  water  on,  '75,  ii,  36. 

—  floods  on,  '76,  ii,  5. 

Effect  on  velocity  of  rivers,  '75,  ii,  477. 
Reduces  depth  of  rivers,  '75,  ii,  171. 
Method  for  determination  of  amount  of, 
'72,  1000,  1004. 

—  at  various  depths,   '79,   1758,  1927, 

1964. 
Experiments  by  means  of  boxes  placed 

on  bottom,  '74,  ii,  372. 
Amount  of,  in  Danube,  ^74,  i,  847. 

—  James  River,  ^76,  i,  300. 

—  locks   of   Louisville    and   Portland 

Canal,  '78,  781,  789. 

—  Mississippi  River,  '67,  321 ;  '69,  325; 

'72,  439;  '74,  i,  804,  a=)5,  863, 
882;  '75,  i,  541,  954,  966;  '77, 
433;  '79,  1009,1927,1904. 

—  Nile,  '74,  i,  804. 

—  Ohio  River,  '77,  616;  '79,  1360. 

—  Sacramento  River,  '79,  1752,  1759. 

—  Wisconsin  River,  '79,  1535. 
Action  of,  in  Mississippi  River,  '77, 433. 

Seiclies.     (See  Pulsations  and  Tides.) 
Observations  on,  '66,  iv,  93;  '67,  599; 
'68,  86,  983 ;  '69,  600 ;  '72, 1033, 
1040;  '73,  1193. 
Investigation  of,  '71,  989. 
On  Connecticut  River,  '73,  988,  1001. 
Sheer-booms. 
Plan  and  section  of,  '78,  710. 
Protection  of  Rock  Island  bridge  pier 
by, '78,  710;  '79,  1144. 

—  of  vessels  from  ice  by,  '78,  838;  '79, 

1-363. 
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Sfeieer-booms—Contiiiued. 
Efficiency  of,  '79,  1145. 
Difficulties  in  operation  of,  '79,  1146. 
Ships.    (See  Vessels. ) 
Sfeiore-protectlon. 
Importance  of.  '72,  435;  '75,  i,  608 ;  '76, 

ii,  566;  '79.  1173,  1176. 
Effect  of  storms,  '72,  107. 
Natural,  afforded  by  loose  stones,  '71, 

884;  '72,896;  '74,  ii,276. 
By  wiUows,  '73,  342;   '74,  i,  51,  225; 
'75,  i,  52,  280;  '76,  i,  105,  237; 
'79,  1468, 1618.  16*^1,  1628. 

—  failare  of,  '75,  i,  316;  '76,  ii,  564. 

—  beach  grass,  '67,  46 ;  '73,  1098, 1101 ; 

•76,  i,  179,  189;  '78»  220;  '79, 
271,  936,  1746. 

—  brush-mats,  '76,   ii,  408;  '77,  492; 

'79,  976,  979,  1030,  1032,  1052, 
1057,  1061,  1063,  1068.  1078. 

woven  in  place,  '79,  1080. 

Efficiency  of  brush,  '75,  i,  316. 

By  carpet  of  canes,  '78,  616;  '79,  876, 
931. 

—  revetment,  '71,  202;  '72,  233;  '76,  i, 

708. 

—  brush-groins,  '74,  ii,  323. 

—  sand-catchinff  fences,  '77,  115,  116. 

—  pile  and  plank  revetment,  '75,  i,57. 

—  jetties,  '71,  893;  '74,  ii,  325. 

—  stone  paving,  '69,  439. 

—  wattled  piles,  '76,  i,  497. 

—  oaks  and  cedars.  '79,  931. 

—  poplar  trees,  '71,  205,  208. 

—  brush  and  sand-bags,  '79,  410. 
Relation   between  length   of    dike  or 

jetty  and  shore  protected,  *73, 
453;  '74,  i,  332 ;  '76,  i,  629. 

On  Upper  Mississippi  Kiver,  '72,  435; 
'78,  681. 

Proposed  on  Missouri  River,  '78, 667, 673. 

—  at  Duxbury,  Mass.,  '66,  ii,  36. 

Great  Brewster  Island,  '68^  837. 

Plymouth,  Mass.,  '71,  893 ;  '74,  ii, 

323. 
Provincetown  Harbor,  Mass.,  '67, 

457  ;  '74,  ii,  325. 
Banks,  peculiar  caving  of,  on  Red  River 

of  the  North,  '78,  7:M). 
Barrier^reefs  along  Atlantic  coast,  '76^ 

i,  379. 
Slack-water    navigation.    (See 

also  Dams.) 
Plan  proposed  on  Youghiogheny  River, 

•76,  ii,  86. 

—  Kanawha  River  '71,  626,  641. 
Slopes.    ( See  also  Hydraulics. ) 

Surfaces  of,  during  high  and  low  water, 

'75,  ii,  501. 
Consistent  with   improvement,  '76,  i, 

374,  ii,  284. 
Of  Catawba  River,  '76,  i,  370. 

—  Colorado  River,  '79,  1776. 

--  Connecticut  River,  '71, 765;  '72,  a^, 
842;  '74,  ii,  254;  '78,  255,  267, 
273  JlOl   1^50. 

—  Cumberland  River,  '71,  469,  473;  '72, 

465. 

—  Delaware  River,  '73.  900,  924. 

—  Elk  River,  '76^  u,  166,  168. 


Slopes-^on  tinned. 
O/Gaudalupe  River,  Tex.,  '75,  i,  925. 

—  niinois  River,  '68, 444, 448;  '79, 1578. 

—  James  River,  '75,  ii,  78;  '76l  i,  296, 

298,301;  '78,456. 
~  Kanawha  River,  '71,  642;  '73,  837: 
'75,  ii,  91.  95;  '76,  ii,  160,  164; 
'77,  644,  744,  749. 

—  Kansas  River,  '79,  1090. 

—  Licking  River,  '79,  1425. 

—  Minnesota  River,  '71,  404;  '73,  438, 

440;  '75,  i,  361,  404,  406,  411. 

—  Mississippi  River,  '67,  277,  316:  '68. 

468 ;  '69, 211 ;  '75,  i,  954,  ii,  435, 
442:  '76,  ii,  178;  '78,934;  '79, 
1130,  1150,  1928, 1934,  1970. 

at  Des  Moines  Rapids,  '79, 1150. 

Rock  Island  Rapids,  '67,  267, 

277 ;  '68,  421,  426  433;  '69,  239, 
243. 

on  Upper,  '79,  1232. 

—  Missouri  River,  '75,  i,  518 ;  '76,  i,  630, 

632 ;  '78,  666,  670,  690. 

—  Monongahela  River,  '72,  414;  '75,  ii, 

138. 

—  Niagara  River,  '68,  273. 

—  Ohio  River,  '71,  397;  '72,  408;  '73, 

493;  '74,1,296,416. 

—  Ouachita  River,  '72,  368;  '74,  i,  352. 

—  Potomac  River,  '74,  i,  502. 

—  Red  River, '75,  i,  616. 

—  Tennessee  River,  '68,  495,  584 ;  '72, 

495;  '75,  ii,  660;  '77,579. 

—  Wisconsin  River,  '68,  363;  '76,  ii, 

263,276. 

—  Yellowstone,  '79,  1102. 

—  Youghiogheny  River,  '74,  i,  561 ;  '76, 

ii,  86,  114,  123. 
Between  Lakes  Michigan  and  Huron, 

'78,  1411. 
Siuices. 
Flow  of  water  through,  '69,  589 ;  '74,  i, 

:J46;  '75,11,610;  '77,745. 
Navigable,  on  rivers,  '75,  ii,  610. 
Plan  proposed  on  New  River,  '73,  78, 

84:i,  848,  «>2;  '77,  i,  62,  331. 
Plan   proposed    on    Kanawha    River, 

'77,  745. 

Falls  of  Alexandria.  '75,  i,  905. 

Slope  required  on,  '75,  ii,  609;  '79,  537. 
Disadvantages  of,  '75,  ii,  610. 
Snaffs. 
Origin  of,  '68,  624. 
Dimensions  of.  '68,  610. 
Average  weight  of,  on  Ohio  River,  *77, 

628. 
Peculiar,  in  Perquiman's  River,  N.  C, 

'78,  538. 
Bemot^Cl  of^  from  Western  rivers,   '68, 

589;  '72,  337;  '73,  488;  '76,  i, 

618;  '77,495;  '78,649. 

—  hy  use  of  water-jet,  in  Red  River, 

•73,  614,  616. 

dynamite,  '73,  616,  618;  '74,  ii, 

:i58 ;  '78,  538, 539 ;  '79,  626, 651, 
1187. 

—  cost  of,  '79,  1188. 
Snagr-boats. 

Dimensions  of,  '68,  632;  '72,  403;  '77, 
530,  534. 
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SnaiT-lioate-^ontiDiied. 
Deacription  of,  '66,  i,  9;  '68,  58, 580, 599, 

603,  609,  632 ;  '69,  201,  295,  363 ; 

'73,  613;  '75,  i,  519;  '76,  ii,  7; 

•77,  628. 
Comparison  of  iron  with  wooden  hnlls, 

'74,  i,  369. 
On  Western  riven,  '70,  391:  '71,  307; 

'73,  486:  '74.  i,  368. 

—  cost  of,  '67,  377,  382 ;  '68,  329. 
Reqaii«ment8  of  '67,  390 ;  '71,  310,  382. 

So«ndiiiff9.    (See  Surveys.) 
Stadia.    (See  Surveys.) 
Standards     of    measiirenieBt* 

(See  Surveys.) 
Steamboats.    (See  Vessels. ) 
Stone. 

Method  of  testing,  '75,  ii,  819. 

Discussion  of  fracture,  '75,  ii,  824. 

Effect  of  wooden  cushions,  '75,  ii,  845. 

—  interposition  of  sheets  of  lead,  '75,  ii, 

826. 

—  various  surfaces  of  pressure  on  rup- 

ture, '75,  U,  824,  843. 

—  hed  on  resistance,  '75,  ii,  843. 

—  pressure  on  slabs  and  cubes,  '75,  ii, 

841. 
Granite,  crushing  strength  of,  '75,  ii, 
846. 

—  efifect  of  excess  of  mica,  '72,  529. 
Sandstone,  crushing  strength  of,  '75, 

ii,  849. 
Strength  and  charact>er  of  varieties  in 

general  use,  '75,  ii,  819. 
Determination  of  specific  gravity  of, 

'75,  ii,  822. 
Excessive  weight  of,  at  Port  Jefferson 

Harbor,  '74,  ii,  271. 
Specific  gravity  of  trap  rock,  '78»  1136. 
Cutting  at  Des  Moines  Rapids,  '70,  298. 
Protective  action  of,  on  beaches,  '71, 

884  J  '72,896;  '74,  ii,  276. 
Ratio  of  void  spaces  in  broken  stone, 

•74,  ii,  377;  '78^  1136. 
Streets.    Paving  of,  in  ancient  Roman 

cities,  '67,  527. 

Surveys. 

1.  Methods,  2.  Insirwnents.  3.  Ba»e  lines, 
4.  Standards.  5.  Triangulatum,  6.  Lat- 
itude and  longitude  determination,  7. 
Gauging  streama.  8.  Soundings,  *X  Bar- 
imgs,    10.  Misoellaneous, 

1.  Methods. 

Sarveys. 

Method  on  Columbia  River,  '68^  877. 

—  Connecticut  River,  '68,  757;  •78»  298, 

304. 

—  Lake  survey,  '68, 931 ;  '72, 1081 ;  '76, 

Ui,  9,  70,  120. 

—  Mississippi  River,  '72,  334 ;  '77, 1106, 

1196;  '78,  1095. 
at  Rock  Island  Rapids,  '72,  334. 

—  Wellfleet  Harbor,  Mass.,  '72,  969. 
Instructions  of  Qeneral  Warren  for  con- 
ducting, '68,  303. 

Levels  of  precision  on  Lake  survey,  *76. 
iii,  70;  '77, 1106, 1189;  '78^  1408. 


Surveys— Continued. 

Levels  on  Mississippi  River,  '78,  1387 ; 
•79,  1892,  1942. 

Signals  used  on  Lake  survey,  '72, 1103. 

Heliotrope,  use  of,  '67,  564;  '78,  1397. 

Method  of  determining  amount  of  sed- 
iment at  various  depths,  '79, 
1757,  1964. 

—  slope  of  Mississippi  River,  '79,  1928. 
European  government  surveys — 

—  organization  of^  '76,  iii,  127. 

—  notes  an,  '76^  iii,  128. 

Austrian,  '76,  iii,  158,  166. 

Belgian,  '76^  iii,  214. 

English,  '76^  iii,  132. 

Irish,  '76,  iii,  138. 

Italian,  '76,  iii,  168,  180. 

Prussian,  '76,  iii,  140, 156. 

Russian,  '76,  iii,  214. 

Scotch,  '76,  iii,  138. 

Spanish,  '76,  iii,  181. 

Swede,  '76,  iii,  193,  212. 

Swiss,  '76,  iii,  189,  192. 

Of  Northern  and  Northwestern  Lakes, 
'70.  535;  '71,  982;  '72,  1031, 
'73,  1170;  '74,  ii,  402;  '76,  iii, 
3;  '77,  1105. 

MtsoeUaneous, 

—  of  battle-fields,  '74,  ii,  476. 

—  Black  Hills,  reconnaissance  of,  '74, 

ii,  628. 

—  geological,  of  40th  parallel,  '76,  iii, 

217. 

—  Land  Office  survey,  difficulty  of  con- 

necting survey  with,  '68,  302. 

—  method  of,  on  exploration,  40th  par- 

allel, '71,  1028. 

2.  Instruments. 

Instruments,    ( See  alsi >  Gauging. ) 

—  used  on  Lake  surve^v,  '70,  552. 
transit,  description  of,  '72,  1048, 

1103. 

—  inferiority  of  Gnrley's,  '73,  639 ;  '74, 

i,  726. 

—  use  of  barometer  in,  P.  P.  No.  15,  C.  E. 

—  effect  of  temperature  on  barometers, 

'75,  ii,  971. 

—  detormination  of  instrument  errors 

on  Lake  survey,  '72, 1048, 1103; 
•76,  iii,  64. 

—  Btadia,useof,  for  measuring  distances, 

'72,  1107. 
excellent  results  from  use  of,  '73, 


3.  Base  lines. 
Base  lines, 

—  measuring  apparatus  used  on  Lake 

survey,  '68,  939 ;  '78, 1406. 

—  used  on  Lake  surveys,  '70,  549. 

—  measurement    of,   in  Lake  survey, 

'68,  941;  '71,  982,  991;  '74,  ii, 
444;  '75,  ii,  901;  '77,  1128. 
Chicago  base,  '78,  1401. 

—  carefully  measured,  '68,  138. 

—  Lake  Superior,  length  of  base,  '70, 

544. 

—  agreement  between  difierent  surveys 

on  lake,  '70,  549. 
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Surveys— Continued. 
BcLse  lines, 

—  method  of,  in  Coast  survey,  '68,  939. 

—  measurement  of,  for  Mississippi  River 

survey,  '78,  1381. 

4.  Standards. 

Standards  of  measurements, 

—  Coast  survey,  '68,  940. 

—  Lake  survey,  '75,  ii,  854,  904  :  '76,  ii, 

6,79. 
determination  of,  '68,   937;    '72, 

1046'  '77  1110. 

length  of,  '68,  931,  937,  947. 

compar'son  of,  '71,  987,  991;  '74, 

ii,  444,  446. 
correction  of,   '71,  983,  986,  991 ; 

'74,  ii,  405,  410. 
comparator,  use  of,  in,  '68,  944. 

5.  Trianqulation. 

Triangulaiion , 

—  Northern  and  Northwestern  Lakes, 

signals  used  in,  '67,  573,  575. 

—  length  of    sides   of  triangles,    '67, 

564,573;  '70,544. 

—  possible  errors  in  observed  angles. 

Lake  survey,  '73,  1178. 

—  refraction,  co-eflacient  of,  '73,  1189. 
effect  of,  '67,  575. 

—  signals,  remarks  on,  '78,  1397. 

6.  Latitude  and  longitcjdb. 

Latitude, 

—  determination  of,  P.  P.  No.  11,  C.  E. 
in  Colorado,  '73,  1224. 

for  points  in  Dakota,  '74,  ii,  609. 

on  Lake  survey,  '71,   1014 ;  '72, 

1054. 1118;  '75,  u,  864 ;  '76,  iii, 

92. 

probable  error  in,  '73,  1178. 

Longitude, 

—  determination  of  difference  between 

Detroit  and  Ogden,  Utah,  '74, 

ii,  434. 
by  telegraph,  '70,  593;  '72,  1054, 

1118;   '73,   1284;    '74,  ii,   425, 

434 ;  '76,  ui,  1256;  '79,  1895. 
for  points  in  interior  of  Wisconsin 

and  Illinois,  '74,  ii,  425. 
by  lunar  culminations,  P.  P.  No. 

10,  C.  E. 

7.  Gauginq  streams. 

Gauging,    (See  also  Hydraulics.) 

—  discussion  of  methods,  '68,  950 ;  *69, 

562;  '70,  554,  616;  '75,  i,  442; 
'76,  ii,  178;  '77,  1008;  '78,259, 
262,  305,  380. 

on  lakes,  '70,  554. 

Meiers.  (See  also  Floats  and  Hydrau- 
lics.) 

—  Woltmann's,    description    of,     '78, 

1305. 

—  determination    of     co-efflcients   of, 

'69,566;  '78,  1306. 

—  use  of,  in  determining  current  veloci- 

ties, '78,  259,  2&,  305,  380,  393. 


Surveys— Continued. 
Floats,    (See  also  Hydraulics  and  Me- 
ters.) 

—  description  of,  '69,  434. 

—  discussion  of  method  by,  '69,  562. 

—  comparison    of    velocities  bv,    '70, 

556;  '75,  ii,  301,  304;  '78,  259, 
262,  305,  380,  1306,  1308,  1315. 

—  resistance  of  cords  on,  '74,  i,  534 ; 

'75,  ii,   369;   '76,  i,  213,  216; 
'78,  380. 

—  effect  of  cords  on,  '78,  1311,  1313. 

—  current  observations  in  rivers,  '76^ 

iii,  339. 
San  Franoisco  Harbor,  '78,  1305. 

8.  Soundings. 
Soundings, 

—  method  adopted  on  lakes,  '71,  997 ; 

'72,  1088. 

—  deep  sea.  Northern  and  Northwestern 

Lakes,  '71,  997. 

—  manner  of,  over  rocks,  '72,  867. 

—  by  machinery,  '68,  428,  429;  '70,  319; 

'71,  278;  '72,315,3:^4. 

—  machine,  '75,  i,  454,  466. 

—  irregularity    of,    over    oyster-beds, 

'73,  818. 

—  method  of  reducing  to  low-tide,  '75, 

ii,  77. 

—  defective  from  expansion  of  lines, 

'74,  i,  687. 

—  requirements  in  lines,  '74,  i,  685. 

9.  Borings. 
Borings, 

—  method  of  making  at  Cleveland  Har- 

bor, '75,  i,  304,  309. 
on  Connecticut  River,  '74,  ii,  256; 

'78.  303 

Illinois  River,  '69,  254. 

lake  harbors,  '72,  175, 218 ;  '74, 

i,  233;  '75,1,304,309. 
Mississippi  survey,  '77,    1198; 

'78,856;  '79,1924. 
by  use  of  water-jet,  '72,  251 ;  '74, 

i,  724;  '75,  i,  235;  '79,393. 
taking,   '67,  217;  '68,  143;  '69. 

254;  '71,  177;   '72,  218;    '78, 

546. 

10.  Miscellaneous. 

Necessity  of  proper  bench-marks,  '71, 

728. 
Station  twist,  Lake  survey,  '72,  1103; 

•73,  1184 ;  '75,  ii,  913. 
Meridian,  length  of    degree   of,    '70^ 

544;  '73,  1174. 
Geographical  position  of  various  points 

on  lakes,  '76,  iii,  55,  96. 
Platting  bv  abscissas   and   ordinates, 

•68,  430,  431. 
Observations  United  States  Lake  sur- 
vey, '73, 1195 ;  '74,  ii,  440 ;  '77, 

1181. 
SustaininiT-waUs.    P.  P.  No.  3,  C. 

£.    (See  also  Sea-walls.) 
Siiirainp  lands. 
Drainage  of,  '77,  392. 
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Telegrrapb. 

Use  of,  in  determining  longitude.    (See 

Surveys.) 
Velocity  of  transmission,  S.  Ex.  Doc. 

42,  35th  Cong.,  1st  Sess. 
Teredo  navalis.    (See  also  Timber.) 
Action  of,  on  piles  of  different  kinds, 

'68,  508,  512:  '71,  531,  536, 548: 

'79,  937. 
Palmetto  resists  ravages  of,  '68,  512: 

•71,  548. 

—  does  not  attack,  '79,  937. 
Freedom  of  cane  from  attacks  of,  '79, 

932,  937. 
Savages  at  Lewes,  Del.,  '71,  667. 

—  Galveston  Bay,  '68,  512:  '76,  i,  570. 

—  Wilmington  Harbor,  Cal.,  '78, 1292. 

—  on  cypress  stumps,  '76,  i,  327. 
Cribs  destroyed  by,  at  Cape  Fear,  '75, 

ii,  99. 

Protection   against,  by  special  treat- 
ment of  timber,  '71,  942. 

hydraulic  cement,  '76,  i,  .570. 

accumulation  of  sand,   '73,   800, 

1131;  '74,  i,  757;  '75,  ii,  692. 

Hydrocarbon  processes  do  not  protect 
timber  from,  '73,  1131. 

Destruction  of  brush-mats  bv,  '76,  i,  316. 

Freedom  of  chestnut  timber  from  attacks 
of,  '73,  999. 
Tbennoineters. 

Test  of,  on  United  States  Lake  survey, 
•74,  ii,  456. 

Correction  of  error  in,  '79,  1952. 
Tides.    (See  also  Seiches.) 

Theory  of,  '72,  1036. 

Tidal  wave,  shape  of,  '68,  766. 

—  action  of,  '68,  766. 

Velocity  of,  in  tidal  basins,  '73,  993; 
'74,  ii,  276,  279;  '78,  558. 

—  in  Galveston  Bay,  '68,  510. 

—  tlirough  Breton  Island  Pass,  mouth 

Mississippi  River,  '74,  i,  790. 

—  on  Long  Island  Sound,  '73,  993. 
Action  of,  in  estuaries,  '66,  iv,  66,  214; 

•68,  919;  '74,  ii,  379;  '75,  u, 

196;  '76,  i,  460. 
Tidal  current,  action  on  sand  and  silt, 

'71,  525;  '73,  994. 
Effect  of  exclusion  from  harbors,  '76, 

i,  471. 

—  river  obstructions  on,  '74,  ii,  50^  156. 
Action  of  bridge  piers  on,  '74,  ii,  156, 

234. 
Effects  of  shallow   water  on,  '75,  ii, 
272. 

—  jetties on,  '71,  750;  '72,  830;  '78,558. 
Formation   of  bars   at   confluence   of 

opposing,  '74,  ii,  35. 
Description  of  tide-gauge,  '72,  865. 
Improvement  of  tidS  rivers,  '66,  iv,  207. 
Distances    salt-water    ascends    rivers, 

•75,  ii,  34. 
Complicated  character  on  Pacific  coast, 

'75,  ii,  756. 

—  system  of,  on  North  Atlantic  coast, 

'74,  ii,  189,  190. 
Existence  of,  on  Northern  and  North- 
western Lakes,  '71,  989;  '73, 
1172. 


Tides— Continued. 
Observation  in   Alabama  Eiver,    '79, 
829 

—  Lake  Michigan,    '66,   iv,    93;    '72, 

1035. 
Action  of,  at  Cape  Hatteras,  '76,  i,  380. 
ObservoMons  in  Buzzard's  Bay,  Mass., 

'74  ii  283 

—  Cape  Fear'Biver,  '76,  i,  318;   '77, 

339. 

—  Charleston  Harbor,  '76,  i,  430;  '78, 

544,  546,  549. 

—  Connecticut   Kiver,    '68,    764,    766; 

'78,  378. 

peculiar  oscillation  in,  '73,  988, 

1001. 

—  Delaware  Bay,  excessive,  in,  '79, 240. 

—  East  River,  '75,  ii,  805. 

—  Gulf  of  Mexico,  '74,  i,  782,  791;  '77, 

461. 

—  Galveston  Bay,  '68,  502;  ^74,  i,  732; 

'77,  463. 

—  Housatonic  Kiver,  '71,  779,  785;  '73, 

1013. 

—  Hudson  River,  '66,  iv,  207,  209,  214; 

'68,  716;  '75,  ii,  2:^. 

—  James  River. '73,  778;   ^74,  ii,  43; 

'75,  ii,  75,  81;  '76,  i,  294;  '77, 
288;  '78,  456,  460. 

—  Lon^  Island,  •  72,  913. 

—  Mississippi  Kiver,  mouth  of,  '76,  i, 

—  New  Haven  Harbor,  '72,  879. 

—  Pawtucket  River,  '71,  736,  738;  '74, 

ii,  230,  2;^. 

—  Potomac  River,  '76,  i,  357. 

—  Providence,  R.  I.,  '73,  971. 

flow  of,  by  bridges  at,  '74,  ii,  234. 

—  Savannah  Harbor,  '73,  738;  '79,  748. 

—  St.  Croix  River,  '67,  503. 

—  St.  John's  River,  '77,  776. 

—  Stontngton  Harbor,  '72,  919;  '74,  ii, 

246;  '79,  326. 

—  Taunton  River,  ^73,  959. 

—  Thames  River,  '72,  8:30. 

Tidal    reservoirs    proposed    on    East' 

Chester  Creek,  '72,  813. 
San  Antonio  Creek,  Cal.,  '74,  ii, 

381. 
Retardation  of,  at  Staten  Island,  '73, 

943. 
Method  of  diversion  at  Savannah,  '76, 

i,  435. 
Under-current     in     lower     Penobscot 

River,  '68,  866. 
Timber.    (See  also  Teredo  navalis.) 
Destruction   of  forests   and  effect  on 

rivers,  '75,  ii,  172. 
Compressive  strength  of,  '76,  i,  341. 
Weight  of  white  pine,  '68,  230. 
Decay  of,  in  superstructui-e,  '66,  iv,  71. 
Round  logs  in  cribs,  '67,  216;  '72, 157. 
Remarkable    preservation    of    cypress 

timber,  '76^  i,  327. 
Artificial  preservation  of,  '71,  942. 
Seely's  process  for  preservation  of,  '68, 

38,  144. 
Preservation  of,  in  lock-gates,  '75,  i,  458. 
Effect  of  creosoting,  '68, 144;  '74,  i,  211, 

212. 
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Timber— Continaed. 
Preservation  of,  by  hydrocarbon  pro- 
cess, '69,  28;    '72,   1006:  '79, 

392 
failure  of,  at  St.  Clair  Flats,  *79, 

1653. 
Exemption  from  attacks  of  teredo  when 

sand-covered,  '74,  i,  757. 
Chestnut,  unmolested  by  teredo,   '73, 

999. 
Torpedoes*    For  defensive  purposes, 

•79.  35. 
Experiments  with  dynamite  for,  '76, 

i,  31. 
Mobile  Harbor,  manner  of  removing, 

'66,  i,  54.  *^' 

Tows. 
Dimensions    of,    on   Kanawha   River, 

•75,  ii,  96. 

—  Ohio  River,  '79,  1315. 
Transportation. 

Cost  of,  on  canals,  '69,  541;  '71,  637, 
644,  646;  '73,  ftO;  '74,  ii,  111; 
•75.  ii,  555;  '79,  1289,  1291. 

—  for  coal  on  Monongahela  River,  '76, 

ii,  134;  '77,  ^,  649. 

—  by  rail   and  water  compared,   '71, 

630,  644;  '72,  518;  *^4,  ii,  100, 

116,  123:  '77,  399,  640,  645,  654. 
Comparison  of  shipments  by  Erie  Canal 

and    adjacent    railroad    Unes, 

'71,  647;  '73,  223;  '74,  i,  512, 

603. 
Effect  of  competition  on,  '74,  i,  599. 
Cost  of  transferring  freight  at  Detroit 

River,  '74,  i,  595. 
Of  coal  by  fleets,  '77,  639,  648,  654. 
manner  of  passing  draws,  '76,  ii, 

303. 
Novel  method  proposed,  '68,  493. 
Dimensions  of  tows  on  Kanawha  River, , 

'75,  ii,  96. 
Distances  between  various  commercial 

points  in  United  States,   '77, 

679. 
Tonnage  of  lakes,  '74, 1,  590. 
Tunnels.    Notes  on,  '76,  ii,  124. 
Celebrated,  '71,  628,  638;  '76,  ii,  81;  '77, 

707. 
On  oanaU  discnssed,  '76,  ii,  79,  124. 

—  towing  through,  by  steam,  '77.  695. 

—  velocity  of  boats  in,  '77,  685,  689. 

—  traction  through,  '74,  ii,  90 ;  '77, 686, 

689,  700. 

effect  of  small  section  on,  '76,  ii, 

79. 

—  effect  of  boats  in  small  section  of, 

'76,  ii,  80. 

—  description  of  French,  '76,  ii,  79;  '77, 

689,  691,  694. 
proposed  central  water-route,  '71, 

626,  638,  643;  '73,  830;  '74,  ii, 

90,  100,  120;  '77,  i,  684,  767. 
on  Chesapeake  and  Ohio,  '74. 

i,  496,  498,  509,  535,  549;  '76. 

ii,  124. 
Descripiian  ofy  on  Baltimore  and  Ohio 

Railroad,  '74,  i,  496,  549. 

—  at  Blossom  Rock,  '71,  926. 

—  Detroit  River,  '74,  i,  598,  608,  631. 


Tunnels—Continued. 
DescriptUm  ofy  Detroit  River,  difficul- 
ties of,  under  river,  '74,  i,  (iO:^, 
619,631. 

compared  with  bridge  over,  '74, 

i,  603,  620. 

—  Falls  of  St.  Anthony,  '70,  283;  '71, 

294;  '72,  304;  '73,  408;  '74,  i, 
277  ;  '75,  i,  356. 

—  Hell  Gate,  '71,  724;  '72,  803;  '73, 

934;  '74,  ii,  161. 

—  Lime  Rock,  '68,  20. 

—  Pittsburg  and  ConnellsviUe  Railroad, 

'74  i  549. 

—  St.  Gothard,  '77.  708. 

—  Sutro,  '72,  1126. 

—  proposed  under  Hudson  River,  N.  Y., 

'70,  440. 
Notes  of  drilling  and  blasting  on,  *76, 

ii,  124. 
Rate  of  progress  on,  '76,  .iii  124;  '77, 

697,  707,  708. 
Formation  of    deleterious   gasses    in, 

'77,  693. 

—  effect  of, '77,  692. 
Ventilation  of,  '77,  693. 

Shafts,  dimensions  of,  '72,  1161;  '77, 

697,  707. 
Cost  of,  '72,  1165;  '74,  i,  496,  497,  549; 

ii,  100;   '76,  ii,  103,  124;   '77, 

699. 

—  shafts,  '72,  1154;  '76,  ii,  126;  '77, 

Turbines.    Efficiency  of,  '74,  i,  554. 
Tei^etation*    Amount   of    water  re- 
quired for,  '68,  963;  '79,  1238. 
Effect  of  forests  on  rivers,  '75,  ii,  172; 
'79,  1373. 
Telocitles.    (See  also  Currents,  Gaug- 
ing, and  Hydraulics. ) 
0/ Columbia  River,  '79,  1847,  1851. 

—  Connecticut  River,  *68,  763. 

—  Gulf  Stream,  '76,  i,  379. 

—  Hudson  River,  '66,  iv,  214. 

—  Hell  Gate,  '68,  736. 

—  Dlinois  River,  '68,  448;  '69,  253. 

—  Mississippi  River.  '79,  1009. 

—  Niagara  River,  '68»  955. 

—  Ohio  River.  '76,  ii,  :^1. 

—  Rock  Island  Rapids,  '68,  426. 

—  Sacramento  River,  '79,  1752. 

—  St.  Clair  River,  '68,  954. 

—  St.  Lawrence  River,  '68,  956. 

—  Ste.  Marie  River,  '68,  955. 
Required  to  move  different  materials, 

•68,764;  '76,  i,  463. 
Effect  of  bends  on,  '76,  ii,  265. 
Ratio  of  bottom  to  surface,  '79,  770,  773, 

791. 
In  terms  of  hydraulic  radius  and  slope, 

'79,  1579. 
Vessels*      (See    also    '*  Boats"    under 

"Canals.") 
Dimentions  ofaetky  '74,  i,  817,  845. 

—  on  lakes,  '67,  227,  257 :  '72,  220;  '74. 

i,  592,  614;  '76,  li,  431. 

—  Ohio  River,  '79,  1369. 

—  tows  on  Kanawha,  '75,  ii,  96. 
Ohio,  '79,  1315. 

Height  of  masts,  '69,  400, 403;  '74,  i,  614. 
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Tessels— Continued. 
Tonnage  of,  on  lakes,  '68, 164:  '69, 144; 

'74.  i,  590;  '75,  i,  282;  '76,  ii, 

543. 
DimenflionB  of  feiry-boats  on  Detroit 

River,  '74,  i,  596. 
SteainboaU,  earliest  on  lakes,  '67,  225. 

—  on  Lake  Champlain,  '73,  406. 

—  height  of  chimneys,  '74,  i,  654;  '79, 

u^681;  '78,907,928,934. 

—  dimensions  of,  on    western  rivers, 

'78,927. 
Mississippi  River,  '68,  440,  487; 

'74, 1,  648,  817,  845. 
Ohio  River,  '71,  448 ;  '72,  423 ;  '78, 

1030;  '79,  1315. 
sunk  in  Mississippi  River  between 

Vicksbnrg  and  Cairo,  '67,  387; 

391. 
Boats,  dimensions  of  grain  barges  on 

Mississippi  River,  '76,  i,  512. 
"Water.    (See  also  Canals,  Evaporation, 

Filtration,  RainfjEOl.) 
Amount  required  for  vegetation,  '68, 

963;  '79,  1238. 
Natural  slope  of,  in  sand,  '76,  i,393. 
Power  at  Moline.  '78,  749. 

—  compared  witn  steam  as  to  economy, 

•78,  753. 
Water-Jet« 
Use  of,  in  sinking  screw  piles,  '72,  759, 
770;  '73,860,861;  '78,432;  '79, 
447. 

—  sinking  piles,  '75,  i,  860 ;  '76,  i,  564 ; 

'77,  449,  450 ;  '79,  464,  1514. 

—  sinking  caissons,  '79,  926. 

—  taking  borings  through  sand,  '74, 1, 

724;  '75,  i,  235:  '79,393. 

—  breaking  up  clay  filled  with  bowl- 

ders, '79,62,382,393. 

—  to  induce  currents,  '79,  383. 

—  proposed    for    cleaning   drill  holes 

•69.  427. 

—  in  removing  snags  in  Red  River,  '73, 

614,  616. 
sand  bMS,  '68,  671;  '69,  310 ;  '70, 

340. 
IVaves. 
Motion  of,  discussed,  '68,  234;  '70, 194 ; 

•72,  168:  '77,  1051. 
Heiaht  of,  at  Buffalo,  '68,  229. 

—  Cherbourg,  '68,  228,  229. 

—  Lake  Superior,  '76,  ii,  329. 
Erie,  '68,  228 ;  '76,  H,  571. 

—  Erie  Harbor,  '68,  2'^8. 

I>epth  of  disturbance  from,  '70,  194; 

•72, 107,167;  •76,i,:«0;  '79,460, 
Force  of,  at  Oswego,  N.  Y.,  '71,  237 

•72,  260. 

—  measurement  of,  •73,  862. 

—  exerted  by,  ^72,  169. 

Violence  of,  at  Oswego,  N.  Y.,  '76,  ii,  601. 


"Waves— Continued. 
Stone  moved  by,  '78,  242. 
Components  of,  '76,  i,  380. 
Action  of,  on  sand,  '74, 1,  804. 
Erosive  action  of,  prevented  by  stone 
on  beach,  '72,  897. 
Action  of,  on  beach  formation,  '72,  107; 
'74,  il.  188. 

—  bottoms  ana  shores,  '72,  107. 

—  sand  drift,  '71.  806 ;  '72.  896. 

—  stone,  '76,  ii,  596. 

—  cribs,  '68,  234. 

—  Block  Island  breakwater,  '74,  ii,  242. 

—  Edgarton  Harbor,  '72,  976,  977,  961; 

'74.  ii,  199,  205,  212. 

—  Southport  breakwater,  '71,  827. 

—  sloping  surfaces  on,  '70,  196. 
Reflection  of,  from  vertical  faces,  '72, 

169. 
Action  of  vegetable  srowth  on,  '72, 215. 
Arrest  proposed  at  Manitowoc,  '73,  204. 
Tidal  wave  at  Wilmington,  Cal.,   '77, 

990. 

—  rate  of,  in  Long  Island  Sound,  '73, 

—  shape  and  action  of,  '68,  766. 

As  propagated  from  earthquake,  '77, 

Of  sand  in  rivers,  '75,  ii,  502,  504,  507; 
'76,  ii,  402;    '79,  1757,    1892, 
1967. 
WellS)  Artesian,  at  New  Orleans,  '70, 
354,362. 
Infiltration,  rate  of,  '76,  i,  535. 
"Wllloilirs.    (See  Shore-protection.) 
Wind*    (See  also  Anemometer.) 
Lambert's  formula  for  resultant  direc- 
tion, '67,  597. 
Velocity  of,  on  Northern  and  NorthweKt- 

em  lakes.  '72,  1072. 
Effect  of.  on  deptn  of  water  in  lake  har- 
bors. '67,  218;  '68,  154,  171. 
Rainfall  witn  different,  at  Milwaukee, 

'67,  598. 
Land  and  lake  breeze,  '67,  600. 
Effect  of,  on  tides  of  Connecticut  River, 
•73,  988,  1001. 
IViiiif-dains*    (See  Dams.) 
"Wrecks*    Removal  of,  by  explosives, 
'68,  591,  607 ;  '73,  339,  728,  924, 
947;  '75,11,714;  •  77,  931. 

—  monitor  Patapsco,  '73,  728. 

—  in  Charleston  Harbor,  '73,  723;  '74, 

ii,  4. 

—  harbor  of  refuge.  Lake  Huron,  '77, 

930. 

—  Ohio  River,  '77,  628. 

—  Yazoo  River,  Miss.,  '73,  483. 
Yankee  catchers.    (Submerged  de- 
fensive obstructions.) 

In  Cape  Fear  River,  '76,  i,  330,  336. 

.    Neuse  River,  '72,  738;  '79,  704,  706. 
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APPROPRIATIONS  for  Rivers  and  Harbors  from  the  earUest,  to  and 
including  those  made  by  the  act  of  March  3,  1879.  (See  also  Private,  State,  and 
Corporate  Work  following  this  table. ) 

Arrangement.  (1.)  Appropriations  for  a  work  lying  wholly  within  a  State  will  be 
found  under  that  particmar  State,  in  ite  alphabetical  order.  (2.)  The  Mississippi, 
Missouri,  Red,  and  Western  River  works  are  placed  immediately  after  the  States. 
(3.)  Under  the  title  "Miscellaneous,"  at  the  end  of  the  table,  are  placed  the  works 
which  cannot  be  assigned  to  any  particular  State,  or  to  one  of  the  above  mentioned 
Rivers. 


[Note.— The  details  of  the  appioprfatioiis  and  reforencea  to  anthoiitiea  fbr  each  sam  will  be  foand 
under  the  proper  title  in  the  main  Index.  The  utmost  care  has  heen  taken  to  make  this  Uble  as 
accurate  as  possible.  All  the  river  and  harbor  appropriation  acts  have  been  checked  over,  and  every 
entry  in  the  Reports  of  the  Chief  of  Engineers  compared  therewith.] 


States  and  names  of  works. 


II 
II 

g  g    For  improve- 
g  g  I       ment. 


Appropriated  and  allotted. 


For  survey. 


TotaL 


Total  by 
States. 


Alabama: 

Alabama  River 

Coosa  River 

Mobile  Harbor , 

Pass  au  Heron* , 

Tombigbee  River 

Tombi^bee   and    Black   TVairior 

Rivers 

Arhinsas: 

Fourche  La  Faive  River 

L' Augiiille  River 

Little  Missouri  River 

St.  Francis  River , 

St.  Francis,  Black  and  White 
Rivers§ 

White  River 

White  and  Black  Rivers S 

White,  Bhick,  and  Little  Red 

White  and  St.  Francis 

Calif gmia: 

Oakland  Harbor 

Sacramento  and  Feather  Rivers . .. 

San  Diogo  Harbor 

San  FraDcisco  Harbor,  rock  re- 
moval     , 

San  Joaquin  River 

Wilmin^on  Harbor 

Conneetieut: 

Bridgeport  Harbor 

Cedar  Point* 

Connecticut  River 

Falrweathor  Island*§ 

Housatonic  River 

Milford  Harbor 

MUl  River* 

New  Haven  Harbor 

Norwalk  Harbor 

Saybrook  Harbor§ 

Southport  Harbor 

Stamtord  Harbor  § 

Stoniugton  Harbor 

Thames  River 

Westport  Harbor 

Dekticare: 

Broad  Kiln  River 

Delaware  Breakwater 

Lowes,  pier  at 

MispUlion  Creek 

New  Castle  Harbor 

Reedy  Island 

Wilmington  Harbor 

Distriei  (^  Columlna: 

Washington  and  Georgtown  Har- 
bors   

Florida: 

Appolachlcola  River  and  Bay 


1878 
1876 
1826 
1828 
1870 

1876 

1870 
1878 
1871 
1871 

1836 
1874 
1830 
1871 
1833 

1874 
1875 
1852 

1868 
1876 
1871 

1836 
1836 
1829 
1836 
1870 
1874 
1828 
1852 
1829 
1836 
1830 
1827 
1828 
1821 
1826 

1873 
1822 
1870 
1879 
1826 
1852 
1836 


1873 
1828 


$56,000  00 
150,000  00 
739, 830  68 
18,000  00 
32,000  00 

88,000  00 

10,000  00 
15,000  00 
20, 000  00 
10.000  00 


70,000  00 


10,000  00 
112, 000  00 

415, 000  00 
60,000  00 
111,  000  00 

154,927  27 
20, 000  00 
487,000  00 

176, 000  00 
1,000  00 

320, 000  00 
21,650  00 
60,000  00 
28,  000  00 
10,  587  43 

201,000  00 
63,000  00 
23, 471  67 
12,500  00 


184, 253  83 
169, 150  00 
18, 016  00 

10,000  00 

2, 313, 803  70 

335,500  00 

3,000  00 

103,573  00 

51,000  00 

105,856  00 


300,000  00 
65,860  20 


$4,800  00 


1,000  00 


1^000  00 

"*6o6'o6" 


180  00 


ir2, 700  00 


80  00 


^500  00 
100  00 
200  00 
150  00 
400  00 


1,000  00 


$55,000  00 

150,000  00 

730, 830  68 

18,000  00 

36,800  00 

88,000  00 

10,000  00 
15,000  00 
20,000  00 
10, 000  00 

1,000  00 
.70, 000  00 

1,000  00 

10,000  00 

112,500  00 

416.000  00 
50,000  00 
111,  000  00 

164, 027  27 
20,000  00 
487,000  00 


176, 
1, 

820, 
21. 
62. 
28, 
10, 

201, 
63, 
23, 
13, 

184, 

169, 

18, 


000  00 
000  00 
130  00 
650  00 
700  00 
000  00 
687  43 
000  00 
080  00 
471  67 
000  00 
100  00 
453  83 
300  00 
416  00 


10,000  00 

2, 814, 803  70 

335,500  00 

3,000  00 

103, 573  00 

61,000  00 

105, 856  00 


800,000  00 
65, 850  30 


$1,087,680  68 


240,600  00 


1, 237, 927  27 


1,281,788  83 


3,013,822  70 


800,000  00 
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APPROPRIATIONS  for  Rivers  and  Harbors,  A;c.— Continued. 


States  and  names  of  works. 


AppropiiAted  and  allott^^d. 


For  improve- 
ment. 


For  snrvey. 


TotoL 


Total  by 
States. 


Holmes 


Floricf a— Continued. 

Canal  across  Florida^ . . . 

Cedar  Keys  Harbor .... 

Chipola  ]E£iver§ 

Choctawhatohee  Elver . 

Cboctawhotchee      and 
Kivers 

Escambia  River 

Indian  River  imd  Mosqnito  Lagoon 
Canal 

Ochlawaba  River  § 

Ocklokonee  River 

Pensocola  Harbor 

St.  Angnstine  Harbor 

St.  Joim's  River 

St.  Mark's  River 

Yellow  River§ 

Oeofvia: 

Brunswick  Harbor 

Chattaboocbee  River 

Cliattaboocbee  and  Flint  Rivers . . . 

Darien  Harbor 

Etowah  River 

Flint  River 

Ocmnlgee  River 

OconeeRlver 

Oostenaala  River 

Oostenaola  and  Cooeawattee  Rivers 

St.  Augustine  Creek 

Savannab  and  Chattaboocbee  Riv- 
er8§ 

Savannah  Harbor 

Savannab  River  § 

Idaho : 

Clearwater  River 

Illinois: 

Calumet  Harbor 

Chicago  Harbor 

Galena  River 

Illinois  River 

Waukegan  Harbor 

Indiana : 

Lake  Michigan  and  Wabaah  River 
Canal§ 

Michigan  City  Harbor 

Wabash  River 

White  River 

Iowa: 

Iowa  and  Des  Moines  Rivers  § 

RiMl  Cedar  River  § 

KcnUteky: 

Bi5;  Sandy  River 

Kentucky  River 

Louisville  and  FortUind  Canal 

LouiHana: 

Bayou  La  Fonrcbe 

Bayou  T6che 

Cnicasieu  Pass 

I^ke  Pontcbartraln  Harbor 

Tangipahoa  River 

Tchcfuncte  River 

TecheRivei'§ 

Maine : 

Bath,  "Gut"  opposite 

Belfast  Bay  and  Harbor 

Berwick  branch  of  the  Pisoatoqna 
River* 

Camden  Harbor 

CobscookBay 

Kennebec  River 

Kenncbunk  River 

Lubec  Channel 

Machias  River 

Matinicus  Island§ 

Narragnagns  River 


1872 
1835 
1832 

1844 
1833 

1844 
1835 
1883 
1878 
1829 
1852 
1828 
1839 

1836 
1878 
1835 
1878 
1876 
1878 
1876 
1878 
1874 
1875 
1879 


1826 
1833 

1879 

1870 
1833 
1878 
1852 
1852 


1875 
1836 
1828 
1879 


1878 
1879 
1852 


1870 
1872 
1852 
1872 
1872 
1829 

1870 
1826 

1828 
1873 
1836 
1827 
1829 
1879 
1873 
1852 
1871 


$67,500  00 
45,000  00 
25, 000  00 

10,000  00 
10, 600  00 

6,500  00 
10, 000  00 

5,000  00 
30,000  00 

3,002  84 
87,000  00 
37,030  00 


30,000  00 

33,000  00 

72,000  00 

8,000  00 

10,  000  00 
17,000  00 
37,  000  00 

11,  500  00 
10,000  00 
12, 000  00 

5,000  00 


793, 000  00 
8,430  62 

5,000  00 

277, 000  00 
1, 134, 005  00 

42.000  00 
630, 150  00 

15, 000  00 


679,888  92 
305, 000  00 
25,  000  00 


24, 000  00 

100, 000  00 

1,463,200  00 

20, 000  00 
17, 500  00 
15,000  00 
25,000  00 
2,500  00 
6,000  00 


38.600  00 
28,266  00 

8,250  00 
30,000  00 

5,000  00 

164, 347  73 

61, 175  00 

44,000  00 

82,000  00 


22,000  00 


$50,400  00 


^8.000  00 


300  00 

ITl,  700  00 

500  00 

500  00 


10,000  00 


2,000  00 


iri6, 500  00 


1,000  00 
1.500  00 


5,000  00 

2,500  00 
500  00 


200  00 


800  00 


1,000  00 


$50,400  00 
67.500  00 
45, 000  00 
28,000  00 

10,000  00 
10,600  00 

6,500  00 
10, 000  00 

5,000  00 
80, 000  00 

3,302  84 

88. 700  00 

37,530  00 

500  00 

30,  000  00 
33,000  00 
72, 000  00 

8,000  00 
10, 000  00 
17,  000  00 
37,000  00 
11,500  00 
10,000  00 
12, 000  00 

5,000  00 
10. 000  00 

703,000  00 
8,430  62 

5,000  00 

277,000  00 
.,  134, 005  00 

42,000  00 
639, 150  00 

15, 000  00 


2.0M  00 

'  679, 888  92 

821, 500  00 

25,000  00 

1.000  00 
1,500  00 

24,000  00 

100, 000  00 

1, 468, 200  00 

22,500  00 
18,000  00 
15,  000  00 
25,000  00 
2,500  00 
6,000  00 
200  00 

83, 600  00 
28,266  00 

8,250  00 
30,000  00 

5,300  00 

164, 347  73 

61, 176  00 

44,000  00 

32,000  00 

1, 000  00 
22,000  00 


$458,283  13 


1, 056, 030  62 
5,000  00 


2, 107, 155  00 


1, 038, 388  92 


2,500  00 
'i,'592,'266"66 


89,200  00 
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APPROPRIATIONS  for  Rivers  and  Harbors,  Ac— Continued. 


States  and  namea  of  works. 


Il 
11 

il 


Appropriated  and  allotted. 


ForimproTe- 
ment. 


For  survey. 


Total. 


Total  by 
Statott. 


AfaifM— Continued. 

Owl's  Head  (Bookland)  Harbor. . . 

Piscataqua  River  $ 

Penobscot  River 

Portland  Harbor , 

Ricbmond's  Island  Harbor 

Boyal'sRiver    

Saco  River — 

St.  Croix  River 

Sullivan's  River  and  Falls 

Union  River » 

Wells'  Harbor 

Maryland; 

Baltimore  Harbor 

Cambrid^^e  Harbor 

Chesapeake  Bay  $ 

Chester  River , 

Crisfleld  Harbor 

Elk  River 

Leonardtown  Harbor 

Northeast  River 

Pocomoke  River 

Queenstown  Harbor 

Susquehanna  River 

Susquohnnnaand  Patapsco  Rivers 

Wicomico  River , 

Worton  Harbor 

Mtusachuaetta : 

Bass  River* 

Boston  Harbor** 

Dnxbury  Beach  and  Hsffbor 

Ed  eartown  Harbor 

Fall  River 

Gloucester  Harbor 

^^nnis  Harbor 

Marblehead  Sea*  walls 

Merrimac  River 

Nantucket  Harbor 

New  Bedford  Harbor 

New  Bedford  Harbor  and  Taunton 
River 

Plymouth  Harbor 

Provincetown  Harbor 

Salem  Harbor 

Sandy  Bay  * 

Scituate  Harbor  § 

Taunton  River 

Wareham  Harbor 

Wellfleet  Harbor 

Wood's  HoU  Harbor 

Miehiaan: 

Alpena  Harbor 

Au  Sable  Harbor 

Black  Lake  Harbor... 

Charlevoix  Harbor , 

Cheboygan  Harbor 

Clinton  River 

Detroit  River 

Eagle  Harbor 

Frankfort  (AuxBecs  Scies)  Har- 
bor,       

Grand  Hav^n  Harbor 

Harbor  of  Refuge  (Lake  Huron)  . . 

Harbor  of  Refuge  (Portage  Lake) 

La  PlaJsance  Bay 

Ludington  Harbor , 

Manistee  Harbor 

Marquette  Harbor 

Menomonee  Harbor 

Monroe  Harbor 

Muskegon  Harbor 

New  BuH'alo  Harbor 

Ontonagon  HarlM>r 

Pentwater  Harbor , 

Pine  and  Saint  Clair  Rivers i 


1836 
1826 
1829 
1836 
1852 
1871 
1824 
1867 
1871 
1870 
1872 

1836 
1871 
1836 
1873 
1875 
1874 
1878 
1872 
1878 
1871 
1852 
1864 
1872 
1872 

1829 
1828 
1836 
1826 
1874 
1872 
1827 
1825 
1828 
1828 


1852 
1824 
1826 
1873 
1829 
1829 
1870 
1872 
1872 
1852 

1876 
1867 
1852 
1876 
1871 
1852 
1874 
1866 

1866 
1852 
1871 
1879 
1826 
1867 
1867 
1867 
1871 
1835 
1887 
1852 
1867 
18G7 
1875 


$17, 502  00 


198,000  00 
351,477  05 
114, 000  00 
20,000  00 
169,275  00 
85,  000  00 
35,000  00 
30, 000  00 
5, 000  00 

1, 171,  SaO  00 
32, 500  00 


28,000  00 
37, 317  50 
10, 000  00 
0, 000  00 
10, 000  00 
12, 500  00 
14, 000  00 
54,890  00 
20.000  00 
33,000  00 
12, 000  00 


20, 
1,685, 
25, 
22, 
30, 
10, 
118, 

197, 
45. 
30, 


000  41 
663  00 
000  00 
500  00 
000  00 
000  00 
431  82 
500  00 
366  72 
534  75 
000  00 


122, 066  90 
156,828  44 
25, 000  00 
50, 645  30 


63,000  00 

40, 000  00 

5, 000  00 

17,500  00 

4,500  00 
95. 970  00 

217, 615  31 
31, 000  00 
91, 000  00 
11, 500  00 

175, 000  00 
97,000  00 

213, 659  85 

303. 856  15 

700, 000  00 

10, 000  00 

10, 513  96 

106, 185  00 

183. 000  00 

297, 230  00 

153, 000  00 

209, 515  27 

149,000  00 

78, 000  00 

202, 600  00 

168, 820  00 

6,000  00 


$400  00 
260  00 
300  00 


500  00 


150  00 


500  00 


400  00 


300  00 
600  00 

3,000  00 


150  00 
1, 180  00 


200  00 


$17, 902  00 
260  00 
108, 300  00 
351, 477  05 
114, 000  00 
20. 000  00 
169,276  00 
35,000  00 
35, 000  00 
30,  000  00 
5,000  00 

1, 171, 830  00 
""  500  00 
600  00 
000  00 
317  50 
000  00 
000  00 
000  00 
500  00 
000  00 
890  00 
000  00 
000  00 
000  00 


28,  G 
37,  a 
10,  f 
9,( 
10,  C 
12,  fi 
14,  C 
54,  C 
20,  f 
33,  C 
12,  C 


20.150  41 

1, 685, 663  00 

25, 000  00 

23, 000  00 

30,000  00 

10, 000  00 

118, 431  82 

900  00 

197, 366  72 

45, 834  75 

30, 500  00 


3, 
122, 
156, 
25, 
60, 

1, 
63, 
40, 

5. 
17, 


000  00 
066  90 
828  44 
000  00 
795  30 
180  00 
000  00 
000  00 
000  00 
500  00 


4,500  00 
05, 070  00 

217, 615  31 
31, 000  00 
91, 000  00 
11, 500  00 

175. 000  00 
97,000  00 

213,659  85 

303, 856  15 

700,000  00 

10,000  00 

19, 713  96 

196, 185  00 

183, 000  00 

297, 230  00 

153, 000  00 

209, 515  27 

149, 000  00 

78, 000  00 

202, 600  00 

168, 820  00 

6,000  00 


$1,406,052  78 


1,445,587  50 


2, 677, 2U  34 
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APPBOPRIJLTION8  for  Rivers  and  Harbors,  A;c.-Contiiiaed. 


I  of  works. 


Sagiiiftw  Biver 1806 

StrClAirllateaDdCoiial 1862 

St.  Cljdr  Rlwr  1»72 

St.  Joseph  Harbor 1836 

SL  Mary's  FaUsOoDal 1870 

StHory'sBlTer 1866 

Sougatuck  Harbor 1868 

Sebewaing  BiTer 1876 

Sooth  Haven  Harbor v 1867 

White  Klver  Harbor 1867 

MUvMtota . 

Dulnth  Harbor 1871 

Grand  Marats  Harbor 1879 

MinnesoU  Hirer 1867 

SedBiver  of  the  North 1870 

MUtiiiipni: 

Big  Sunflower  BiTer 1879 

CoTdwater  Biver    1870 

EaatPaaoaffnihkBiTer^ 1862 

Paecaffoola  Harbor 1827 

PearlBiver      1870 

TAllahatcheeBirer 1879 

YoxooBiver 1878 

JftMonK; 

•  Current  Biver 1872 

Osage  River  1871 

jl£ontana: 

Fellowstone  BlTer 1879 

Itevf  SantpsMre: 

CochecoBirer 1836 

Portsmoath  Harbor 1821 

JfswJsTMy.* 

Cobanaey  Creek 1878 

Cranb«9rry  Inlet 1852 

BUsabeth  Biver 1870 

Flatbeach$ 1820 

Little  Bgg  Harbor 1836 

Manasquan  Biver 1870 

PasaaicBiTor 1872 

Passaic  and  HaokensaokBlTers*..  1862 

BahwayBiver 1870 

BaritanBiver 1836 

Salem  Biver 1871 

Sandy  Hook 1878 

Steamer  Scotland,  removal  of 1868 

ShrewRbury  Biver 1871 

South  Biver 1871 

Staten   Island  and  New  Jersey, 

channel  between 1874 

Woodbridge  Creek 1870 

New  Tork: 

Barcelona^ 1844 

Block  Biver  Harbor 1836 

Black  Bock  Harbor* 1820 

Buffalo  Harbor 1826 

Cattaraugus  Creek* 1886 

Charlotte  Harbor 1820 

Dunkirk  Harbor 1827 

Bast  Chester  Creek 1873 

East  Biver  and  HeU  Gate 1862 

EchoHarbor 1878 

Flushing  Bay.  1870 

Great  Sodus  Harbor 1820 

HarlemBiver 1874 

Hudson  Biver 1834 

Hudson  River  opposite  Jersey  City  1875 

Huntington  Harbor 1872 

Lake  Ontario,  south  shore 1828 

Little  Sodus  Harbor 1852 

Oak  Orchard  HMrboT 1836 

Ogdensburg  Harbor 1852 

Olcott  Harbor 1867 

OswegoHarbor 1826 

Peconic  Biver 1871 

3  £N 


Appropriated  and  allotted. 


For  improve- 


$106,000  00 

663,660  00 

66,600  60 

280^113  00 

2,006^000  00 

210,602  00 

106,439  00 

8,000  00 

140, 500  00 

203,050  00 

261,040  20 
10,000  00 

117,600  00 
66,000  00 

90,000  00 
7,000  00 

'"'49,60066 

6,000  00 

6,000  00 

107,000  00 

6,000  00 
140,000  00 

26,000  00 

05,000  00 
21,500  00 

10,600  00 

7,'666"6o 
"23,666  66 

12.000  00 

112,000  00 

10,000  00 

10,000  00 

273,063  00 

7,000  00 

15,000  00 

100,000  00 

47,000  00 

2U,000  00 

•  75, 000  00 
4,000  00 

1,150  00 

45, 401  00 

52,008  00 

1,410,405  37 

67,410  00 

310, 278  40 

430,040  43 

50,500  00 

2,668,200  00 

13,000  00 

20,000  00 

843,771  80 

420,000  00 

1, 372, 288  00 

25,000  00 

22,600  00 

"m'Mi'fi 

173, 000  00 
107,005  66 
115, 000  00 
1,264,162  87 
25,000  00 


Ffir  survey. 


$6,000  00 


2,600  00 


1,000  00 


100  00 


2,000  00 


1,600  00 


300  00 


400  00 


8,000  00 
"""26666 


Total. 


$106,000  00 

663,660  00 

66,600  00 

280, 113  00 

2,005.000  00 

210,602  00 

105,480  00 

8,000  00 

140.500  00 

208,050  00 

261,049  20 
10, 000  00 

117, 600  00 
66^000  00 

20.000  00 
7,000  00 
6,000  00 

40,500  00 

6,000  00 

6,000  00 

107,000  00 

6.000  00 
140,000  00 

25,000  00 

95,000  00 
24,000  00 

10,500  00 

1,000  00 

7,500  00 

100  00 

23,500  00 

12,000  00 

112, 000  00 

12,000  00 

10, 000  00 

273,963  00 

7,000  00 

15^000  00 

100,000  00 

48,600  00 

20,000  00 

76,000  00 
4,000  00 

1,150  00 

46,401  00 

62,008  00 

1,410,496  87 

57,410  00 

810,578  40 

430,946  43 

50,500  00 

2,658,200  00 

13,000  00 

20,000  00 

348.771  80 

420. 000  00 

1,872,288  00 

25, 000  00 

22,500  00 

400  00 

194,441  77 

173, 000  00 

110.005  66 

115,000  00 

1, 264, 362  87 

25^000  00 


Tokolby 


$7,480,019  64 


463,549  11 


200,500  00 


145,000  00 
25.000  00 


110,000  00 


741, 063  00 
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APPROPRIATIOBTS  for  Rivers  and  Harbors,  Ac.— Continaed. 


states  and  kuunes  of  works. 


H 


Appropriated  and  allotted. 


Fflff  aajTBy, 


TolaL 


Total  by 


NsiB  I'flrfc— Cnntinuiidr 

riisttfl^burRb  H  twbof  . . .  * 

Port. i]'tiprtl(fr  Htirbor  ...., 

Poll.  Jt>ircnii;ju  Hnrbor . , , .  ^  * 

PortUiiifl  Hft4-ltor' 

port  Outflriu  Hi*rbor 

Pultne  re  iUt*  H  Arbor ....  * , 

Rondo  lit  Tlnrbor  .♦^.►^..^ 

&iok^tt'ti  HATbor*  . 

Sa^  Oiirbor^ 

Smuly  CrreLj    ... 

i>tAton  Inland  Ice-breAkera* 

WiuldiDjrtoa  Hnrbor,.,...^ 

WhiU^b^l  Harlwr*,.-.... 

WilBJm  Hiftrbur 

Beaufort  Hnrbor  ladypv  River*  . 

Cap*  Fiiftr  itlvpr  ,«»...  t.^,, 

Orchatun  S4>tmd 

Currltiick  Sonnd.... ^ 

EdiMilou  Harbor.  ...,.,.«^,. 

Kuit^o  lUrer ^, 

Ocracok*^  Inlet* _ 

Pitmiku  l?]T€r-  ^ 

Pa*t;iQOtimk  Iti^el^ .......,» 

pL^rt julniAm^  Rlrer 

Itoauoke  River  .,,..,,,.*.. 

Sctijrpenionfi  Kiver*  ^.--,.  -^ 

TarTUv^ir 

TiiBiit  River *,.. 

\V[iHliin(jt^l)  H^boT., ..,.►- 

Vodkinitivbr ^ 

Ohio: 

Ashtabula  Harbor 

Block  Biver  Harbor 

Cincinnati  Harbor 

Cleveland  Harbor 

Conneaat  Harbor 

Cunningham  Creek* 

Grand  River  Harbor 

HuronHarbor  

Manmee  Blver 

Muskingum  River • 

Port  Clinton  Harbor 

Rocky  River  Harbor , 

Sandusky  City  Harbor 

Sandusky  River 

Toledo  harbor 

Vermillion  Harbor 

Oregon: 

Cascades,  canal  around  the 

Columbia  River,  Upper 

Columbia  and  Snake  Rivers  . .    . . 

Coos  Bay 

Umpqua  River 

Willamette  River,  Lower 

Willamette  River.  Upper 

Willamette  and  Columbia  Rivers. 
Penmylvania: 

Allegheny  River 

Chester  Harbor 

Erie  Harbor 

Marcus  Hook  Harbor 

Schuykill River   ..., 

Yonghiogheny  River  § 

Rhode  lilana: 

Allen's  Rock,  Warren's  River  *. . . 

Block  Island 

Church's  Cove  Harbor* 

Newport  Harbor 

Pawcatuck  River 

Pawtucket  River 

Providence  River 

Providence  River  and  Narragan- 
sett  Bay 


1886 
1872 
1662 
1886 
1886 
1870 
1872 
1826 
1829 
1828 
1836 
1878 
1886 
1876 

1826 
1829 
1848 
1878 
1878 
1878 
1828 
1836 
1829 
1876 
1871 
1878 
1879 
1879 
18S2 
1879 

1826 
1828 
1878 
1827 
1829 
1826 
1826 
1826 
1872 
1879 
1872 
1872 
1826 
1867 
1866 
1836 

1876 
1872 
1876 
1879 
1871 
1866 
1871 
1878 

1879 
1826 
1828 
1829 
1870 
1875 


1870 
1827 
1878 
1828 
1867 
1867 

1878 


$187,500  00 
12,000  00 
64,  OOP  00 
65,466  00 
60,000  00 
62.000  00 
91,000  00 
6.000  00 


19,500  00 
80,000  00 
83, 000  00 
20,000  00 

60,000  00 

1,480,728  92 

50,000  00 

45,000  00 

6,000  00 

85,000  00 

182, 750  00 

28,000  00 


2,500  00 
46,000  00 
4,000  00 
8,000  00 
7,000  00 
6,000  00 
20,000  00 

290,678  96 
175, 204  77 

60, 000  00 
664,881  61 
106,629  89 

19, 781  12 
220,123  63 

98, 273  71 
7,000  00 

80,000  00 

40,000  00 

86, 000  00 
222,580  00 

30,000  00 

564.700  00 

113. 701  28 

840,000  00 
105, 000  00 
55,000  00 
40, 000  00 
22,500  00 
160, 365  00 
103, 500  00 
155, 000  00 

10,000  00 

82,033  40 

616, 217  23 

104.000  00 

220,000  00 


4.000  00 
286,000  00 
28,000  00 
28,500  00 
60,000  00 
52,000  00 
57,600  00 

110,000  00 


$1,200  00 


50  00 
800  00 


1.000  00 


15,000  00 


80  00 


400  00 


10.000  00 


100  00 
150  00 


10.00U  00 


200  00 


$187,500  00 

12,000  00 

66,200  00 

66,466  00 

60,000  00 

62.000  00 

91.000  00 

6.000  00 

60  00 

800  00 

10,600  00 

80,000  00 

83,000  00 

20,000  00 

61,000  00 
1,480,728  92 

65,000  00 

45,000  00 
5,000  00 

85,000  00 
182, 750  00 

28,000  00 

80  00 

2,600  00 

45,000  00 
4,000  00 
8,000  00 
7,000  00 
6,000  00 

20,000  00 

200,678  96 
176.204  77 

60,000  00 
664, 881  61 
106,629  89 

19,781  12 
229,123  58 

98,273  71 
7,000  00 

30,000  00 

40,000  00 

36,000  00 
222,980  00 

30,000  00 

564.700  00 

113. 701  28 

840, 000  00 
105, 000  00 
56,000  00 
40,000  00 
22,500  00 
160,365  00 
103, 500  00 
165,000  00 

10,000  00 
83, 088  40 
616, 367  28 
104, 000  00 
220,000  00 
10,000  00 

4,000  00 
285,000  00 
28,200  00 
28,600  00 
60,000  00 
52.000  00 
57.500  00 

U0,000  00 


$9,507,566  20 


1.939.066  92 


2.667,849  37 


991.365  00 


093.400  63 
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▲PPROPlilATIOlf 8  for  Rivers  and  Harbors,  Aie.— Continaed. 


States  and  nainea  of  works. 


Appropriated  and  allotted. 


ForimpTove- 
ment. 


For  survey. 


TotaL 


Total  by 
States. 


Bhode  7«2and-~Contfaiiied. 

Providence  Harbor 

Wiokford  Harbor 

South  OaroUfM: 

Aahepoo  River 

diarleatoo  Harbor 

Georgetown  Harbor$ 

Stono  River 

Town  Creek , 

TnuMiaee: 

French  Brood  River 

Hiawaaaee  River 

Asm*: 

Bio  Back  Point 

BnuEos  Santiago  Harbor 

Colorado  River 

Corpus  Chriati  and  Aransas  Pass . . 

Galveston  Bay 

Galveston  Bay  to  Sabine  Lake  Ca- 
nal  : 

C^veston  Harbor 

Indianola,  Passo  Cavallo,  and  Mat- 
agorda   

Ifecoes  River , 

Rio  Grande  at  Fort  Brown 

Sabine  Pass 

Sabine  River 

San  Antonio  River$ 

Trinity  River 

Vermont: 

Bnrlington  Harbor 

Hero  islands* 

Otter  Creek 

Swanton  Harbor 

Virginia: 

Accotink  Creek 

Appomattox  River 

Appomattos  and  James  Rivers  .. 

Aqnia  Creek 

Blackwater  River 

Chiokahominy  River 

Dismal  Swamp  Canal* , 

Elizabeth  River 

Hampton  River 

James  River 

Kansemond  River 

Nomini  Creek 

Korfolk  Harbor 

North  Landing  River 

Occoqnan  River 

Onanoock  Harbor 

Potomac  River,  Mt. Vernon  Chan- 
nel  

Rappahannock  River 

Stannton  River 

Urbanna  Creek 

West  Virginia: 

Elk  River 

Great  Kanawha  River 

Gnyandotto  River 

Little  Kanawha  River 

Wieeonein: 

Ahnepee  Harbor 

Chippewa  River 

Fox  and  Wisconsin  Rivers 

Green  Bay  Harbor 

Kenoaha  Harbor , 

Kanitowoo  Harbor  

Milwaukee  Harbor , 

Port  Washington  Harbor. 

Radne  Harbor 

RockRiver& 

St.  Croix  River 

Sheboygan  Harbor , 

Stnrgeon  Bay  Harbor  of  Reftige  . . 


1863 
1878 

1872 
186ae 
1836 
1872 
1871 

1876 
1876 

1872 
1878 
1852 
1870 
1872 

1872 
1870 

1876 
1878 
1876 
1872 
1872 
1852 
1852 

1886 
1886 
1872 
1878 

1872 
1871 
1852 
1872 
1878 
1878 
1836 
1829 
1878 
1836 
1878 
1878 
1876 
1879 
1878 
1879 

1849 
1852 
1879 
1879 

1875 
1878 
1878 
1876 

1871 
1876 
1839 
1866 
1844 
1852 
1848 
1870 
1844 
1838 
1878 
1852 
1878 


$5,000  00 
10,000  00 

1,800  00 
544.700  00 


2.845  74 
4^654  26 

80,000  00 
28,000  00 


6,000  00 
20,000  00 
85,000  00 
282,200  00 


658,000  00 

70,000  00 
18,000  00 
17,000  00 
118,000  00 
16,000  00 
1.500  00 
12,500  00 

426,480  20 
21,000  00 
28.000  00 
61,000  00 

5.000  00 

260,000  00 

46,000  00 

10,500  00 

7.500  00 

6,000  00 

25,000  00 

40,000  00 

12,000  00 

580,000  00 

87,000  00 

23,500  00 

160,000  00 

25,000  00 

25,000  00 

8,000  00 

4,000  00 
08,500  00 
6,000  00 
5.000  00 

10,000  00 

992,000  00 

8,000  00 

48,300  00 

98,000  00 
28.000  00 
2,055.500  00 
229,550  00 
104, 307  41 
240.820  00 
335.587  45 
100,500  00 
201.286  00 


$1,600  00 


4,000  00 


iri,ooooo 


ITIO,  000.00 

ir8,ooooo 


7.000  00 
2,700  00 


116,500  00 


80  00 

'soo'oo" 


1,500  00 


11500  00 


116,464  86 
1141,000  00 


18,000  00 
183.418  91 
110,000  00 


400  00 

*i,*oo6'o6' 


$6,600  00 
10,000  00 

1.300  00 
644,700  00 
4.000  00 
2.845  74 
4,654  26 

30,000  00 
28,000  00 

1,000  00 

6,000  00 

20,000  00 

35,000  00 

292,200  00 

8.000  00 
658.000  00 

70,000  00 
18,000  00 
17,000  00 
120,000  00 
18,700  00 
1,500  00 
19,000  00 

426,480  20 
21,000  00 
28.000  00 
61,000  00 

5,000  00 

260,000  00 

45^000  00 

10.500  00 

7,500  00 

6,000  00 
25,000  00 
40.080  00 
12,000  00 
530,500  00 
87.000  00 
23.500  00 
160.000  00 
25,000  00 
25,000  00 

3,000  00 

5,500  00 

93,500  00 

5,000  00 

5,000  00 

10,500  00 

992,000  00 

3,000  00 

48,300  00 

98,000  00 
.34,464  86 
2,096,500  00 
229,550  00 
194, 307  41 
240, 820  00 
335,987  45 
100,500  00 
201.285  00 
1.000  00 

18,000  00 
183,448  91 
110, 000  00 


$631,700  00 


557,600  ( 
"68,"o6o*( 


1,209,400  00 


686,480  20 


1^824,080*00 


1,048,800  00 
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APPROPRIATIONS  for  Rivers  and  Harbors,  Aic—Continaed. 


States  and  names  of  works. 


I 

as. 


Approprifttod  and  aUottod. 


ForimproTo- 
ment. 


For  smrey. 


TotaL 


Total  by 
States. 


Witeantin^-ContinueA. 

Superior  Bay 

Soperior  City  Harbor 

Two  Rivers  Harbor 

MlflSIBSirPI  KiTBB: 

Above  Falls  of  St  Anthony 

At  Falls  of  St  Anthony 

At  Meeker's  Island 

AtLaCrosse,  Wis 

At  Bes  Moines  Rapids 

AtDaboque,  Iowa 

At  Muscatine,  Iowa 

At  Burlington,  Iowa 

At  Fort  Madison 

At  Rock  Island  Rapids 

At  Rock  River  and  Des  Moines 

Raplds$  

AtOolncy.  Ill 

AtSt  Louis,  Mo 

At  Memphis,  Tenn 

At  y ioksburg,  Miss 

At  Kew  Orleana,  La 

Atmouth 

Upper  Mississippi 

Upper    Mississippi,     snag    and 

dredge  boats 

Above  the  mouths  of  Ohio  and 

Missouri  Rivors 

Between  St  Paul  and  Des  Moines 

Rapids 

Between  Des  Moines  Rapids  and 

Illinois  River 

Between  Dllnois  and  Ohio  Rivers  . 
Between    Illinois    and    Missouri 

Rivers 

Between  Missouri  and  Maramec 

Rivers 

Between  Missouri  and  Ohio  Rivers 
MIssisBippi,  Wisconsin,  St  Croix, 

and  ChropewH  Rivers 

Reolamation  of  alluvial  basin 

Water-gauges 

MiB0ouia  RrnEB :  t 

Above  the  mouth  of  the  Yellow- 

stoneRiver 

AtYermUlion 

At  Sioux  City 

At  Omaha  and  Connoilinufb 

At  Nebraska  City  and  Eastport . . . 

At  St  Joseph 

AtAtehison 

At  Fort  Leavenworth 

At  Kansas  City 

AtGlnsgow 

AtCedarCity 

Between  month  and  Sionx  Ci^ 

RsdRivbb: 
Texas  and  Louigiana: 

Removal  of  snags,  ftc 

Abovo  raft 

Removal  ofraft 

Removal  of  raft  and  eloaing  Tone's 

Bayou 

Closing  Tone's  Bayou 

At  Cypress  Bayou 

At  mouth   

WlflTEBK  RiVKBB,  BRMOVINO  OBSTBUC- 
TIONB  ON : 

Arkansas  River 

Building  snag-boats,  ete  

Mississippi  lUvor 

Missouri  River 

Ohio  River 

Mississippi  and  Missouri  Rivers . . 
Mississippi,  Missouri,  and  Arkan- 
sas Rivers  


1873 
1867 
1871 

1874 
1870 
1873 
1878 
1856 
1844 
1879 
1876 
1876 
1866 


187V 
1886 
1878 
1878 
1878 
1886 
1868 

1807 

1836 

1878 

1878 
1874 

1872 

1872 
1878 

1878 
1871 
1876 


1876 
1870 
1878 
1878 
1876 
1876 
1878 
1878 
1879 
1879 
1879 
1878 


1878 
1879 
1828 

1876 
1872 
1872 
1878 


1882 
1866 
1868 
1852 
1827 
1836 

1870 


$68,950  80 
278,968  00 
140,000  00 

45,000  00 

680,000  00 

26,000  00 

12,500  00 

4,646,700  00 
58.600  00 
7,500  00 
26,000  00 
21,600  00 

1, 150, 650  00 

100,000  00 
20,000  00 

179,600  00 
88,000  00 

134.000  00 

110, 000  00 
2, 327, 181  00 

806,140  00 

188,000  00 

190,000  00 

360,000  00 

140,000  00 
1,040,000  00 

25,000  00 

100,000  00 
200,000  00 


05,000  00 
5^000  00 
22,500  00 
100, 000  00 
70,000  00 
60,000  00 
40,000  00 
86,000  00 
80,000  00 
15,000  00 
10,000  00 


47,500  00 

10,000  00 

833,187  60 

80,000  00 
24,500  00 
94,000  00 
190,000  00 

180,000  00 
650,000  00 
40,000  00 
65,000  00 
30,000  00 
100,000  00 

1,200,000  00 


$179,500  00 


1145,000  00 

1180,000  00 

16,000  00 


80,000  00 


$63,950  80 
278,983  00 
140,000  00 

46,000  00 
580,000  00 
26,000  00 
12,600  00 

4, 646, 700  00 

68,600  00 

7,500  00 

26,000  00 

21,600  00 

1, 160, 650  00 

100,000  00 

2a  000  00 

170,600  00 
83,000  00 
184,000  00 
UO,  OCO  00 
2, 600, 681  00 
806,140  00 

138,000  00 

190.000  00 

850,000  00 

140,000  00 
1,040,000  00 

25,000  00 

100,000  00 
200,000  00 

46,000  00 
80,000  00 
16,000  00 


95,000  00 
6»000  00 
22,500  00 
100,000  00 
70,000  00 
60,000  00 
40,000  00 
35,000  00 
30,000  00 
15,000  00 
10,000  00 
80,000  00 


47,500  00 
10,000  00 
883,137  50 

80,000  00 
24,500  00 
04.000  00 
100,000  00 


180,000  00 
550,000  00 
40,000  00 
65,000  00 
30,000  00 
100,000  00 

1, 260, 000  00 


$4,321,797  48 


12,284,8n  00 


571,500  00 


1.270,187  60 
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APPROPRIATIONS  for  Rivers  and  Harbors,  A;€.— Continued. 


states  and  namea  of  worka. 


BBS,  &0.— Co 

dppi,  Missoari,  and   Ohio 

Rirera 

HlMlssippi,  MiaaoaTi,  Ohio,  and 

Arkansas  Rivera 

Hiasisaippi  and  Ohio  Rivers 

MiaCKLLANSOUS: 

Arkanaaa  River f  (Ark.,  Kana.)  — 
Chesapeake  Bay  to  Chaiieaton  (S. 

O.Canal 

Chesapeake  and  Ohio  Canal  (Md., 

Pa.) 

Cumberland  River  (Ky.,  Tenn.). .. 
Delaware  and  Cheaapeake  Baya 

Canal  (DeL,  Md.) 

Delaware  River 

Dredgea  on  northweatem  lakea 

and  Lake  Champlain$ 

Little  Narragansett  Bay   (R.  L, 

Conn.) 

ACarcna  Hook,  Chester,  New  Caa- 

tie,  and  Port  Penn    

Hiarona  Hook.  Port  Penn,  and  Fort 

Mifflin  (N.Jm  Pa.) 

Monongahela  River  (Pa.,  W.  Va) . . 

New  River  (Va.,  W.  Va.) 

Ohio  River  (except  Falls  of)  t 

Ouachita  River  (Ark.,  La.) 

Pacific  coast  (Harbor  of  Reftiee)  $ . 

Rock  Island  bridge 

St.  John's  River  and  St  Hary'a 

Harbor  (inland  water  commnni- 

cation,  Oa.,  Fbk) 

Suwannee  River^ 

Tennesaee  River 

Tranaportation  rontea  to  the  aea- 

board 


Totala 

SocToy*  Biid  examinatlona  not 


aaaigned  and  not 
I  the  foregoing  en- 


Aggregate. 


1832 

1B42 
1820 

1876 

1887 

1878 
1832 

1879 
1836 

1830 

1876 

1830 

1826 
1872 
1876 
1836 
1871 
1879 
1867 

1828 
1839 
1827 

1874 


Appropriated  and  allotted. 


For  improve- 
ment. 


1223.000  00 

1,  ISO,  000  00 
638;  040  63 

40.000  00 


For  aurvey. 


15^000  00 


481, 000  00 


10,000  00 
iri5k000  00 


611, 448  71 

102.682  96 

20,000  00 

40.133  00 

4,418  00 

187.000  00 

42,000  00 

2, 408, 479  25 

248,000  00 

150,000  00 

1,015.000  00 


78.000  00 

15,000  00 

1.787.945  00 


1116,000  00 


100  00 


200  00 
200,000  00 


Total. 


Total  by 
States,  etc. 


$223,000  00 

1, 130, 000  00 
644,040  63 

40.000  00 

10,000  00 

16^000  00 
491,000  00 

16,000  00 
611,448  71 

102,682  96  i 

20,000  00 

40.188  00 

4, 518  00 
187,000  00 
42,000  00 
2.408.479  25 
248^000  00 
150,000  00 
1, 015^  000  00 


78,000  00 

15,000  00 

1, 788, 145  00 

200.000  00 


$4,222,040  63 

40,000  00 

10.000  00 

15.000  00 
491,000  00 

10,000  06 
611.448  71 

102,682  06 

20,000  00 

40,133  06 

4,513  00 
187,000  00 
42. 000  00 
2,408,479.25 
243,000  00 
150,000  00 
1,015.000  00 

78.000  00 
Ifi^OOOOO 

1.788,145  00 

200,000  00 


79.109.489  45 


864. 724  86  79, 964. 214  31     79. 964, 214  81 


1,783.890  14 


70, 100. 480  45  I  2, 638. 115  00 


1, 783, 390  14 


81, 747, 604  45 


1, 7&).  ;;co  14 


81,747,604  45 


NOTR.— In  addition  to  the  above  there  waa  appropriated  an  aggregate  of  $415,000  for  **repaira, 
preaervation,  and  contingencies" ;  alao  an  aggregate  of  $55,000  for  '^arrearages."  These  are  suppoaed 
to  have  been  BpeciflcaUy  allotted  to  various  works,  and  are  probably  includMl  in  the  above  table  under 
their  specific  tltlea. 

*  Improvementa  mentioned  in  H.  Doc.  120. 44th  Cong..  Ut  Sees.,  bat  not  in  the  RejHirts  of  the  Chief  of 
Bnsineen. 

**Incladea  Beaton  and  Hingham  Harbon;  Lovelies,  Deer,  Oreat  Brewster,  and  Rainsford  Talanda. 

t  See  alao  "Western  Riven '^in  this  t«ble. 

t  See  alao  **  Weatem  Rivera"  and  '* Louisville  and  Portland  Canal"  in  thia  table. 

§  Improvementa  mentioned  in  appropriation  acts,  but  not  in  Reports  of  the  Chief  of  Engineers,  or  in 
H.  Doc.  120,  44th  Cong,  lat  ses.    liot  to  be  found  in  the  Index  of  Riven  and  Harbon. 

V  These  soma  contain  aUotments  from  the  general  appropiiationa  for  aurveya. 

[S.  O.  L«  P.| 
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PRIVATE,  CORPORATE,  and  STATE  ITORK  on  Rivers 

Harbors. 


[NoTB.^For  references  and  detail^  see  the  Index  to  each  work.] 


Names  of  works. 


Work  done. 


By- 


Amount 
expended. 


Acootink  Creek,  Va 

Ahnepee  Harbor,  Wis  . . . 
Alpena  Harbor,  Mich 


Appomattox  River,  Ya . . 


Ashtabula  Harbor,  Ohio . 
Atchafalayu  Biver,  La . . . 
An  Sable  ^ver,  Mich  . . 
Baltimore  Harbor,  Md  . . . 


General  improvements 

Piers,  blastine,  and  rock  excavation . 
Dredj^ing  and  pier  extension 


Dredging 

Dredeing,  etc . 


Bayon  Bartholomew.  La. 
Bear  Creek  Harbor,  M".  Y. 
Black  Lake  Harbor,  Mich 
Black  River,  Ark.  and 
Mo. 

Boston  Harbors  Mass 

Brazos  River,  Texas 

Broad  Kiln  River,  Bel . . . 
Bofihlo  Harbor,  N.  Y  .... 


Calumet  Harbor,  HI 

Cambridge  Harbor,  Md .. 
Cape  Fear  River,  N.  C  . . . 

Cime    Fear,  Beep,    and 
Haw  Rivers,  N.C. 

Charlevoix  Harbor,  Mich 

Charleston  Harbor,  S.  C  . . 

ChAttahoochee  River,  Gta 

Cheboygan  River 

Chesapeake     and     Ohio, 
Canal.  I 

Chester  Harbor,  Pa I 

Chester  River,  Md I 

Chicago  Harbor,  HI 


Bredging  and  rock  excavation 

Dredging 

!!!!!!do!i;!!!!lJ!!I!]l!JI'"!J"'!!!;"!' 
do 

Overhanging  trees  and  snags  removed. 

Pier  construction 

Opening  harbor - 

Donation  of  land 


Surveys  

Removal  of  rock,  shoals,  and  snags — 

Construction  of  a  canal 

Pier  construction 

Construction  ol  Erie  breakwater  . . . 


Dredging. 
Construction  of  a  canal . 


Dredging  and  Jetty  construction — 
Surveys,  dredging  and  embankments, 

and  jetties  built. 
Construction  of  dams,  locks,  and  canals 


do. 


Dredging  and  pier  extension 

Dredging  and  construction  of  super- 
structure. 

18  sections  of  land  granted 

Dredging 


Surveys  and  general  improvement. 

Dredging    , 

Canal  construction     


Chippewa  River,  Wis. 


Piers  and  wharves 

Construction  of  causeway,  obstructing 

cliannel. 
Dredsing  and  pier  extension 


CleveLind  Harbor,  Ohio. . 

Clinch  River,  Tenn 

Conemaugh  and   Kiski*  I 

minetas  Rivers. 
Connecticut  River I 


Corpus  Christi  and  Aran- 
sas Pass,  Tex. 

Cumberland  River 

Current  River,  Mo 

Delaware  River 

Imluth  Harbor,  Mkm. . . 


Construction  of  lock  and  dam 

Construction  of  training  walls  and 
dams. 


Removal  of  obstructions , 

Construction  of  canals,  railways,  etc . . 

General  improvements *. 

do..... 

do 

Construction  of  canal  and  locks  at  En- 
field FalU. 

Canals  at  South  Hadley  Falls  and  Mon- 
tague. 

Jetty  extension  and  dredging 


Construction  of  dams 

Removal  of  snags  and  leaning  trees  . . 
Construction  and  use  of  ice-lK>i^  . . . . . 

Construction  of  a  canal  and  dike 

Breakwater  extension 

Construction  of  wharves  and  slips  ... 


Citizens 

...do 

Alpena  Harbor  Im- 
provement   Com- 

CHtisena ... 

City  of  Petersburg . 
Lower  Appomattox 

Company. 
Railroad  Companies 

Citizens 

...do 

State 

City 

State 

Harl)or  Company  . . 

Citizens 

State  of  Missouri  . . 


City 

State.. 

Citizens  of  Lewes 

Citizens 

State 

City 

Calumet  and  Chicago 
Canal  Company 

CiUzens 

State 


Cape  Fear  Naviga- 
tion Company. 
A  stock  company  . 

Citizens 

State  


...do 

.    do 

City 

State  of  Georgia  .. 

Citizens 

Canal  Company . . . 


State 

County    of    Queen 

Anne. 

City 

Chicago  Dock  and 

Canal  Company. 

Corporation 

Citizens 


City 

State 

State  of  Pennsyl- 
vania. 

Union  Company 

Steamboat  Company 

City  of  Hartford... 

Connecticut  River 
Company. 

Citizens 


Company . 


State  of  Kentucky. 

State  

Phihidelphia 

Citv....  

Railroad  Company. 

....do :..... 


Unknown. 
Do. 
$40,000  00 


8,000  00 
Unknown. 
$78. 188  70 

Unknown. 
Do. 
Do. 

$194,480  90 

462,733  01 

Unknown. 

$(7, 000  OO 

30,000  OO 


Unknown. 

$60,000  00 
Unknown. 

$14,000  00 
Unknown. 

Do. 

Do. 

$8,000  00 
Unknown. 

$100, 000  00 

350,000  00- 
2.000  00 
Unknown. 


$200,000  00 

§5,000  00 

*300, 000  00 

2,000  00 

11, 071, 176  00 

Unknown. 
Unknown. 

$75,000  00 
Unknown. 

Do. 
Do. 

Do. 

$10, 000  00 
Unknown. 

$44, 271  11 
84,000  00 
12, 000  00 
Unknown. 

Do. 

$50,000  00 

Unknown. 

$30,000  00 
Unknown. 

Do. 

Do. 

Do. 


*Over. 
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PRITATE,  CORPORATE,  and  STATE  ITORK  on  Rivers 

Harliors— Continaed. 


Kamee  of  works. 


Work  done. 


By- 


Amoiint 
expended. 


EastBiTor,  N.Y 

Elizabeth  fiiver,  Ya . . . . 


Partial  remoyal  of  Coentiea  Beef  . 

Constmction  of  sea-walla 

(General  improTement 


Preservation  of  falls 

Bock  removal,  oonstraetion  of 
slnioeways,  etc. 

«.  w..^s»  .^^^M  «M*«M.,  ^«u«.   General  improvement 

Foxaad  WisconsinBlTers  Construction  of  locks,  dams,  etc 
do 


Falls  of  St.  Anthony  . . . 
Fifteen-mile  Falls,  a.  H 

Forked  Deer  Biver,  Tenn. 


FrankliDrt  Harbor,  Mich 
0«lTeaton  Bay,  Tex 


Galreaton  Harbor,  Tex . . 
GloiMester  Harbor,  Mass . 
Gnyaadotte  Biver^.  Va 

Haidem  River,  K.Y 

Hndson  Biver,  K.  Y 


Hlinoia  Biver,  HI . 


Jamee  Biver,  Va 

James  Biver  and  Kanaw- 
ha CanaL 


Kankakee  Biver,  HI . . 
Kennebec  Biver,  Me. . 
Kenosha  Harbor,  Wis 


Kentucky  Biver 

Lac  La  Belle,  Mich 

LicklnsBiver.  Ky 

Littie  Kanawha  Biver, 

W  Va. 
little  Sodns  Harbor,  N.  Y. 

Monitowcte  Harbor,  Wis  . 

Manistee  Harbor,  Mich.. 
MaronsHook  Harbor,  Pa 

Maomee  Biver,  Ohio 

Menomonoe  Harbor,  Wis 
Micbigan  City  Harbor, 
Ind. 


Milwankoe  Harbor,  Wis 

Mississippi  Biver 

Mobile  Harbor,  Ala  

Monongahela  Biver 


Monroe  Harbor,  Mich    . . 
Mt.  Yemon  Channel,  Ya. 

Muskegon  Harbor,  Mich 
Moskingum  River,  Ohio . 

Neches    and    Angelina 
Rivers,  Tex. 

Neose  Biver,  N.  C 

New    Bedford    Harbor, 


New  Castle  Harbor,  Del 
Newport  Harbor,  B.  I. . . 

Nlantic  Biver,  Conn .... 


.do. 


Constraotion  of  2  pile  piers. . 
General  improvements 


Constmction  of  canal . 


Dredging. 
Confl&uctii 


Confl&uction  ofpile  jetty 

Land  ceded  to  United  States  .... 
Constmction  of  locks  and  dams . 

Removal  of  obstructions 

Dredging 


Dredging,  and  construction  of  dikes, 

dams,  etc 

Constmction  of  acanal 

Constmction  of  locks  and  dams 

Dredging 

Canal  construction   and    slaokwater 

navigation. 


Slaokwater  navigation 

Dredging 

Pier  extension    

Construction  of  locks  and  dams . 
Dredging  and  pier  extension  . . . . 
Consurnction  of  locks  and  dams  . 
do 


G^eneral  improvement . 


Dredging 

Dock  construction    

Dredging  and  pier  extension , 

Beptf&s  to  piers  and  wharf 

Construction  of  an  embankment 

Di edging  and  pile  pier  construction. 
General  improvement 


Channel  revetment ■ 

Dredging  and  pier  extension  . 
Fnn£  provided  for  survey . . . 


BemovaTof  obstructions 

Constmction  of  4  dams,  with  locks. . 

Constmction  of  2  dams,  with  locka.. 

Canal  construction 

Wharf  construction , 


Constmction  of  slab  piers 

Removal  of  snags 

Constmction  of  lock  and  dams  ■ 
Gkneral  improvement 


Snag-removal  and  constmction  of  dams 
Dredging 


do. 


Constmction  of  a  wharf 

Dredging 

Dredgins  and  wharf  construction . 
Pile  dri^g  and  dredging 


New  York  City 

Commissioners 

Albemarle  and  Ches- 
apeake Canal. 

Minneapolis 

Citisens 


State 

State  of  Wisconain . . 

Fox  and  Wisconsin 
Biver  Improve- 
ment Company. 

G.  B.  and  M.  Cansl 
Compmy. 

Citizens 

Houston  Direct  Nav- 
igation Company, 

Brasos  Canal  Com- 

„P«ny. 

State  

,^"J.-:::-.::::-.::;:;: 

State  of  Yirjdnia... 

New  York  Clfrir 

Baiiroad  and  Steam- 
ship Companies. 
State 


..do. 
.do. 


City  of  Eidhmond  . . 
James    Biver    and 

Kanawha  Canal 

Company. 
Kankakee  Company 
City  of  Augusta. . . . 

City 

Citizens 

State 

Company 

statTrr: 

Little  Kanawha  Nav- 
igation Company. 

Ontorio  Bay  Harbor 
Improvement  Co. 

City 

Citizens 

...do 

...do 

State 

Citizens 

Michigan  City  Har- 
bor Improvement 
Company. 

^\:::::::-:::: 

Citizens 

State 

County 

Monongahela  Navi- 
gation Company. 

....do 

City 

Mt.  Yemen  Associ- 
ation. 

Citizens 

City  of  Marietta.... 

State 

...do 


...do 

Reading     Baiiroad 
Company. 

Citizens 

Railroad  Company.. 

Citizens 

...do 

Citizens 


Unknown. 
Do. 
Do. 

$333,000  00 
Unknown. 

$43,000  00 
428, 855  83 
735,514  80 


28,000  00 

19,000  00 
Unknown. 

Do. 

Do. 
Do. 

Do. 

$3,900  00 
118,787  95 

815,747  08 

8,409,509  00 
Unknown. 

$230,000  00 
Unknown. 


Do. 
Do. 
Do. 
Do. 
Do. 

$68,100  00 
377,903  47 
240, 000  00 

6,000  00 

35, 000  00 
Unknown. 
Do. 
Do. 
Do. 
Do. 
$100, 526  03 


Unknown. 

$445, 971  00 

Unkncvn. 

$72, 025  05 

45, 000  00 

380, 476  00 

Unknown. 
Do. 

$0, 000  00 

Unknown. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

$40,000  00 
Unknown. 
$500  00 
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PRIVATE,  CORPORATE,  and  STATE  ITORK  on  Rivers  and 

Harbors—Continued. 


Names  of  works. 


Work  done. 


By- 


Amonnt 
expended. 


Norfolk,  Va.,  and  thel 
Nease  Biver,   N.  C. 
to  Cape  Fear  Hirer  V 
and  Atlantic  Ocean,  I 
canals  from.  ) 

Oakland  Harbor,  Cal  . . . 

Oak    Orchard     Harbor, 
N.T. 

Oocoquan  Hirer,  Ya 

Oconee  Hirer,  Cra  

Ooonto  Hirer,  Wis 

Ohio  Hirer 


Draining  Sonppemong  Lake  . . 

Drainage  system     

Drainine  Lake  Mattamnskeet . 
Clubfoot  and  Harlow  Canal . . . . 

Crib-pier  construction 

Dredging 


.do. 


OlcottHarbor,  N.T.  ... 
Ontonagon  Harbor,  Mich, 


Osage  Hirer.  Mo  

Oswego  Harbor,  N.  Y — 
Pasoagonla  Harbor,  Miss. 

Pawoatuck  Hirer,  H.  I. 
Pearl  Hirer,  Miss,  and  La. 

Peconic  Hirer,  N.  Y . . 


P^iobscot  Hirer,  Me  . 
Pensaukoe  Harbor,  Wis . 
Pentwater  Harbor,  Mich. 
Plattsborg  Harbor,  N.  Y 
Plymouth    Beach    and 

Harbor,  Mass. 

Portage  Lake,  Mich 

Port   Washington  Hax^ 

bor.  Wis. 

Potomac  Hirer,  D.  C 

Powell's  Hirer,  Tenn  . . . 

Prorldence  Hirer,  H.  I .. 
Prorinoetown     Harbor, 


Pultneyrille  Harbor,  K.  Y 
Hooine  Harbor,  Wis  .  . . 
Bed  Hirer,  La.  and  Tex. 

Heedr  Island,  Del 

HioGrronde,  Tex 


Bocky  Hirer  Harbor,  Ohio 
Hondout  Harbor,  N.  Y 


Sabine  Hirer,  Tex . 


Sacramento  and  Feather 
Hirers,  Cal. 

Saginaw  Hirer,  Mich .... 
St.  Clair  Flats,  Mich  .... 

St.  Louis,  Mo.  (harbor) .. 
St.  Mary's  FaUs  Canal, 
Mich. 

Saline  Hirer.  Ark 

Sandusky  Hirer,  Ohio  . . . 

Saugatuck  Harbor,  Mich. 
Sarannah  Hirer  and  Har- 
bor, 6a. 
Sebewaing  Hirer,  Mich . . 

Sheboygm  Harbor,  Wis. . 

Shrewsbury  Hirer,  N.  J. . 
South    Haren    Harbor, 

Mich. 
South  Hirer,  N.J 

Staunton  Hirer,  Ya 


General  improrement  

Construction  of  pile-pier , 

Louisrille  and  Portland  Canal 
struction. 


Pier  construction 

General  improrement . 
Pile  work . 


Dredging  and  construction  of  dams . 
HepaSrsto] 


piers 
Construction  of  a  canal 
General  improrement . . 
do 


Dredging 
Construct 


Construction  of  a  dam 

General  improrement 

Construction  of  dams,  canals,  and  locks 
-^    '      « 


Hemoral  of  rock 

Dredging  and  pier  construction 

Dredgtng 

Erection  of  a  wooden  reretment 

Construction  and  repairs 


Escaration  of  an  outlet . 
General  improrement . . . 


Dredgtng 

HemoraTof  obstructions  and  construc- 
tion of  dams. 

Dredging 

Consoiiction  of  bulkheads  and  Jetties 

do 

Construction  of  cribs  and  wharf 

Crib  pitf  extension 

Dredging  at  Tone's  Boron , 

Land  ceded  to  United  States 

Jetty  construction 

..do  

Dredging 


General  improrement 

do  ...:. 

I^^^Ki^Sj  dam  oonstmotion,  and  snim; 

remoraL 

Dredging  and  remoral  of  snags 

Dredging 

Three  range  lights  established   and 

maintained. 

General  improrements ■ 

Canal  construction 


Hemoral  of  obstructions . 
« 


Construction  and  rei>alrs  to  Jetties  ... 
Dredging  and  remoral  of  obstructions. 

Dredging 


Iging 


Dredging  and  pier  extension  . 

do  

Dredeing 

Pier  extension 

Dredging 


Citizens 

State  of  N.  C  . 

...do 

...do 

City 

Citkens 


.  .  do 

State 

City  

JJonisriUe  and  Port- 
land Canal  Com- 
pany. 

Citlaens  

County 

Citlaens 

State 

CItiMnB 

Company — 

Stati^.... 

City 

Gitlsens  

State  of  Miss 

State  of  La 

Compnny , 

Citiaens 

State 

Steamboat  Company 

Citisens 

..do 

N.  Y.andC.  H.H 

State 


Citlsens         

County  and  city  . 

Citrof<7eorgetow 


Stall 


City 

State 

Counties , 

Citizens 

City 

City  of  Jefferson  .. 

State 

Leree  Company 

Citiwjns...fr 

do 

Hondout  Steamboat 

Company. 

State  , 

Company 

Califomia      Steam 

Narigation  Co. 

Company 

City  

Narigators 


$30,000  00 
200,000  00 
Unknown. 
Do. 

Do. 
$1,000  00 

000  00 

10,000  00 

80,000  00 

2,825,413  00 


Unknown. 
Do. 
Do. 
$175,000  00 
Unknown. 
$27,000  00 
25^000  00 
5,000  00 
4^200  00 
Unknown. 
Do. 
Do. 
Do. 

$5.000  00 
Unknown. 

$40,000  00 
Unknown. 
Do. 
$2,000  00 

Unknown. 
$15,000  00 

10,000  00 
7,000  00 

00,000  00 
100,000  00 

Unknown. 
$30,000  00 

Unknown. 
Do. 


City  

Canal  Company. 


Citizens.. 
County . . . 
Citizens  . . 
Company . 
City\:.... 


General  improrements . 


SUte. 

Township... 

City    

County 

City 

CitUens 

...do 

New  Jersey 

portation  Co. 
Citizens 


$3,000  00 
Unknown. 
Do. 
Do. 

$51,455  00 
Unknown. 
Do. 

Do. 

$80.000  00 
Unknown. 

$640,121  00 
1,000,000  00 

Unknown. 

$5,000  00 

12,000  00 

80,000  00 

200,000  00 

4,000  00 
12.000  00 
25,000  00 
80,000  00 

2,000  00 
12.000  00 
18,000  00 
Unknown. 

$10,000  00 
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PBITATfi,  €OBPOBAT£,  and  STATE  WORK 

Harbors— Continaed. 


on  Rivers  and 


Karnes  of  worlcs. 


Tombiicbee  River,  Ala . . 
VenniUioii  Harbor.  Ohio 
Wabaah  Rirer,  Ind 


WalMsb  and  LakeMtchi- 
ganCanaL 

WftddiBgton  Harbor.N  .Y. 
WaahlDston  and  George- 

townaarbora.  D.  C. 

White  Siver,  Ark 

White  Biver,  Mich 

Wickford  Harbor,  B. I... 

Wioomico  Biver 

WiUamette  Biver,  Oreg. 

(Lower.) 
WillMnette  Biver,  Oreg. 

(Upper) 


Wilson  Harbor,  N.T.... 

Wood's     HoU    Harbor, 

Haas. 
Yadkin  Biver,  N.C. 

Total  kkown 


Work  done. 


Bemo  val  of  obstmctlons 

and  repairs 

dam  oonstmotion . 


Dred^ff  and  repairs. . 
Lookanad 


Drainage. 
do... 


Constmctlon  of  locks  and  dams  . 
Dredging 


Construction  of  a  otib-dam 

Consti-action  of  slab-piers 

Dredging  and  wharf  oonstmotion . . . 

Dike  oonstmotion 

Constmctlon  of  a  dredge  and  snag  boat. 

Dredging. 

Canal  aiul  look  oonstmction 


Constraotion  of  wing-dams . 


Purchase  of  a  dredge 

Dredging  and  pier  extension  . 
Brea£water  completed 

Improrement  at  Bean  Shoals . 


By- 


Slate 

Citisens 

Wabash  Navigation 

Company. 

Citlxens 

Kankakee     Valley 

Draining  Co. 

Citizens 

...do 


State 

Citizens 

..  do 

..  do    

City  of  Portland.... 

Company  aided  by 
Stie. 

People's  Transporta- 
tion Company. 

Citizens 

..  do 

...do 


Yadkin  Navigation 
Company. 


Amount 
expended. 


120,000  00 
Unknown. 
$10fi,000  00 

Unknown. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

$60,000  00 
Unknown. 
$600,000  00 

Unknown. 

$6,000  00 
20,000  00 
Unknown. 

Do. 


$31, 021, 423  82 


liAlf  D-ORANTS,  ETC.,  In  aid  of  River  and  Harlior  Improve- 
ments. 


[NoTB.— For  referenoes  and  details,  see  each  title  in  the  main  Index.] 

Work  done. 

Aided  by— 

Names  of  works. 

Grants  of 
hmdfrom 
United 
States. 

Canadian 
Government. 

Detroit  Biver 

Book  removal 

Aern. 

$7,200 

Fox  and  Wisconsin  Bivers. . . . 

P^niM  <Mmstmction 

*601,200 
640 
816,000 
100,000 
200,000 
400,000 

OiantBiver,  Wlsl 

General  improvement 

TninnU  Rfver,  Til     .... 

Canal  constmctlon    

LaoLaBdle,Mich 

Meeker's  Idand,  Hinn . . . 

do 

Lock  and  dam.  construction 

PortageLake,  Keweenaw  Point, 
StClairFUts 

Canal  oonstmotion 

Dredging 

20,000 

St  Mary's  Fkdls  Canal 

Canal  constenction 

750,000 
200,000 
400,000 

Sturgeon  Bay  Ship-Canal 

do 

Tennemee  Iflver .'. 

Canal  oonstmotion,  at  Muscle  Shoals,  Ala 

*5  sections  =  8,200  acres,  for  every  mile  of  improvement,  8,200  x  210  (miles  of  improvement)  =  601,200 

t  Information  obtained  from  the  "  CcmpOatian  of  Laws  of  the  United  States  relating  to  the  Lnprove* 
ment  of  Bivers  and  Harbors.'* 

(&O.L.P.] 


INDEX 

OP 

WORKS  AND  8UEVEYS  FOE 


IMPROVEMENT  OF  RIVERS  AND  HARBORS. 


ACCOTINK  CREEK.  TA.~Improvembnt  of. 

Appropriations. 

1872,  $5,000,  »72,  69,  688;  '77,  358;  '79,  601. 
Commerce. 

Statistics,  '72,  711;  '77,  358. 
Contracts. 

1872.  J.  H.  Teemeyer,  dredging,  '73,  73,767,768. 
Ennrimeers. 
Chief  of  Engineers. 

Reporte,  '71,  76;  '72,  68,  71;  '73.  73;  '74,  i,  83;  '75,  i,  91 ;  '76,  i,  66;  •77,  64. 
Engineers  in  charge. 
Mai.  W.  P.  CraighilL    Report*,  »71,  620;  '72,  688,  707 ;  '73,  767 ;  '74,  ii,  29. 
8.T.  Abert,  UTS-CE.,  '75,  ii,  110.    Reports,  '75,  ii,  120;  '76,  i,  346;  '77,  358; 
•78»  509;  '79,601. 
Assistants. 
Capt.  Charles  B.  Phillips,  in  immediate  charge,  '72,  707.    Reports,  '72,  710. 
J.  E.  Weyss  and  G.  Thompson,  '72,  707,  710. 
Estimates. 
By  Capt.  C.  B.  Phillips,  for  formation  of  channel  by  dredging,  $14,081.76,  '72, 707, 711. 
By  M%jor  Craighill,  increased  to  $19,000,  '72,  68. 71.  670,  688. 
By  8.  T.  Abert,  1879,  for  completion  of  existing  project,  $14,000,  '79,  601. 
Financial  Statements, 

'72,  69,  688;  '73,  74,  768;  '74,  i,  83,  u,  29. 
Operations. 
History  of  operations,  '79,  601. 

1872-'73.  Completion  of  channel,  by  dredging,  40  feet  wide,  2i  to  3  feet  deep,  from 
2i  feet  of  water  in  the  bay  to  a  point  abont  200  yards  within  the  mouth,  and 
£n>m  that  point  to  the  village,  4  feet  deep  and  25  feet  wide,  '73,  73,767;  '74,  i. 
83,ii,29:  '75,1,91. 
1878-^9.  Operations  suspended  since  1874,  '75,  ii,  120;  '79,  83,601. 
Physical  Characteristics. 

Described,  '72,  711. 
Private  and  Corporate  VFork. 
A  considerable  amount  exx>ended  on  channel  by  private  parties.  '72,  711.    Willows 
planted  on  the  banks  for  their  preservation,  '74,  ii,  29. 
Projects. 
By  Capt.  Charles  B.  Phillips,  for  dred^ng  channel,  40  feet  by  5  feet,  from  the  mouth 
of  the  bay  to  the  village  of  Accotink,  and  protection  of  the  banks  by  matting, 
'72,688,707,711. 
By  M^jor  Craighill,  for  expending  appropriation  of  1872  of  $5,000,  in  dredging  n 
channel  2^  feet  deep,  and  as  wide  as  rands  will  permit,  '72,  688. 
Surveys. 
Ib71.  Under  direction  of  M^jor  CraighiU,  by  Capt.  C.  B.  Phillips,  '71,  76,620 ;  '72, 

688. 
1872.  By  J.  E.  Weyss  and  G.  Thompson.    Reports,  '72,  €88, 707, 710. 
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AHNEPEE  HARBOR,  VFIS.— Impbovsment  of. 


Appropriations. 

1871,125,000, '75,  i,  198. 
1872,    25,000, '75,  i,  198. 

1875,  25.000, '75,  i,  198. 

1876,  8,000, '76,1,  96. 


1878,  $8,000,  •78»  114. 

1879,  7,000, '79,  153. 


Total  .$98, 000 

1874.  From  appropriation  for  Two  UiveiB  Harbor,  Wis.,  (5,000  allotted,  '76,  ii,  362. 
Commerce* 
Importance  to  commerce  as  a  harbor  of  refuge,  '71,  126.    Damage  to  sorroandinp 
country  by  forest  fires,  '72,  118.    Local  requirements  need  but  limited  ezpendi- 
turesj  '73,  200;  '74,  i,  143. 
Commercial  requirements  discussed  by  Board  of  Engineers,  '76,  ii,  355. 
Statistics, '71,  128;  '72,118;  '73.200;  '75,1,199;  '76,11,349;  '77,858;  '78^1155; 
'79,  1511. 
Contracts. 
1871.  Roberts  and  Johnson,  for  construction  of  pile  piers,  '71,  111 ;  '76^  ii,  961. 
— 1872.  Joseph  Rankin,  for  construction  of  pile  pier  (annulled),  '73,  199;  '76^  U, 
362.— 1875.  Green  Bay  Dredge  and  Driver  Company,  for  construction  of  crib 
piers,  '75,  i,  199 ;  '76,  ii,  3&.— 1877.  Truman  and  Schroeder,  for  crib  super- 
structure, '77,  857,  859:  '78,  1154. 
Abstracts  of  bids.  '75.  i,  199;  '77.  859. 
Enirlneers. 
Chief  of  Engineers. 
Reporte,  '70,  32,  39;  '71,  32,  37;  '72,  31;  '73,  32;  '74,  i,  38:  '75,  J,  42;  •7€^  i, 
95;  '77,  100 ;  '78»  114 ;  '79,  153.    Convenes  %  Boonl  of  Engineers  to  report  on 
Major  Robert's  proposed  revision  of  the  project,  '76,  ii,  351.    SubmiU  report 
of  Board  to  Secretary  of  War,  '76,  ii,  353. 
Board  of  Engineers. 
Convened  October  13,  1875,  to  consider  the  question  of  improving  the  harbor, 
directed  an  examination  made  to  ascertain  cost  of  proposed  rock  excavation, 
'76,  ii,  346, 354.    Reconvene<l  December  15. 1875,  and  reported  in  favor  of  inner 
harbor  project  of  Major  Robert,  '76»  ii,  354. 
(Majors  Houston,  Robert,  Farquhar,  Gillespie,  and  Mansfield.) 
Engineers  in  Charge. 
Major  D.C.  Houston,  1870  to  1875.    Reports,  '71,  125;  '72,  117;  '73,  199;  '74,  i, 
143 ;  '76,  ii,  351. 

Mwor  H.  M.  Robert,  May,  1875,  to ,  - — .    Reports,  '75,  i,  198 ;  '76»  ii,  346 ;  '77, 

857;  '78^1154.  * 

Assistants 
William  f.  Casgrain.    Repoii;,  '71,  126. 
Capt.  J.  W.  Cnyler.    Report,  '72,  117. 

WiUiam  H.  Hearding.    Report.  '73, 199 ;  '74,  i.  143;  '75.  i,  198. 
E.  P.  North,  '79,  1509.    Report,  '76,  ii,  346, 360. 
L.  Y.  Schermerhom,  '78^  1154.    Report,  '79,  1506. 
Estimates. 
By  Mi^or  Houston,  for  inner  harbor,  (1,073,330,  '71,  125,  127.    For  outer  harbor, 
$367,568,  '71, 126, 128;  (370,000,  '74,  i,  143.    For  local  requirements,  (100,000,  '73, 
200;  '74,  i,  143. 
By  Major  Robert,  1875,  for  completion  of  modified  project,  (95,000,  '76.  ii,  346,  359. 
Detailed  estimates  for  rock  work,  '79,  1509. 
Financial  Statements. 
'71,  :«;  '72,  31,118;  '73,  32,200;  '74,  i,  38,  144;  '75,  i,  42,198;  '76,  i,  95,  ii,  350; 
'77,  100,  858;  '78,  114,  1155,  '79.  153, 1506. 
lie^siation*    (See  Appropriations  and  Surveys.) 
By  State  of  Wisconsin,  authorizing  tax  for  improvement,  '71,  127.    Injunction 
threatened  by  claimant  of  site,  '77,  857.    Site  deeded  to  village,  '77,  H57  ;  but 
never  recorded,  '78,  1154. 
Operations. 
1871-72.  North  pile  pier  commenced  by  contract  June  30th,  '71,  111 ;  '72,  117;  '76; 

ii,  361.    Difficulties,  '72,  117. 
1872-73.  South  pier  commenced  by  hired  labor,  '73,  199.    Extended,  '74,  i,  143. 

Dredge  and  scows  built,  '73,  200;  '74,  i,  143;  '75,  i,  198. 
1873-74.  Pile-driver  ])uilt,  '74,  i,  143. 
1874-75.  Temporary  pier  built  by  citizens,  '74,  i,  143;  '75,  i,  198.    Dreilging  from 

SO-foot  channel  and  bayou.    Filling  of  south  pier,  '75, 1.  198. 
1875-76.  Seven  cribs  sunk,  south  pier  refilled,  rock  drilled,  blasted,  and  dredged, 
for  experimental  purposes,  '76,  ii,  346.    Work  under  Major  Robert's  project  for 
inner  harbor  commenced  by  E.  P.  North,  March  2, 1876.    Details  of  blasting,  '76^ 
ii,  347.    Results,  will  require  to  be  redrilled  and  blasted,  '79.  1509. 
1876-77.  Dredging  of  blasted  rock.    Site  deeded  to  village,  '77,  857. 
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Operations— Continned . 
1877-78.  Dredfflng  of  rock,  100  cords  placed  in  piere ;  1, 100  lineal  feet  plonk  walk  laid, 
'78»  114.    Saperstrncture  bnilt  over  seven  cribs  sunk  in  1875,  *78»  1154.    Drill- 
ing and  blasting  recommended,  '78»  114,  1154. 
1878-79.  Drilling  and  blasting,  '79,  153,  1505.    Details  and  cost,  '79, 1508.    Present 

condition  of  harbor,  '79,  1511. 
List  of  materials  nsed,  '76,  ii,  350:  '76,  1155.    History  of  operations,  '74,  i,  143: 
'76,  ii,  354.    History  of  work  to  1875,  by  Mjjor  Houston,  '76,  ii,  361. 
Fbyslcal  Cbaracterlstfcs. 

Of  sand  spit  at  pier  foot,  '74,  i,  143. 
Plans. 
Of  W.  T.  Casgrain,  for  inner  harbor*,  estimated  cost,  $1,073,330 ;  considered  too  costly, 

'71,  127. 
Of  Major  Houston,  for  outer  barbor,  '71,  125.    The  two  plans  compared,  '71,  126. 
Frlirate  and  Corporate  VFork. 
By  citizens,  construction  of  bridge  piers,  also  a  straight  cut  through  bar  at  river 

mouth,  etc.,  '71,  123, 127. 
Temporary  pier  built  b^'  citizens  inside  government  piers,  to  be  removed,  when  so 
required,  at  their  expense,  '74,  i,  143. 
Projects. 
By  Msvjor  Houston,  for  an  outer  harbor,  estimated  cost,  t:S70,000,  '71,  125;  '72,  118. 
1873-75.  Modified  for  local  needs,  $100,00g,  '73,  200,  '74,  i,  143;  '76,  ii,  351. 
By  M^jor  Robert,  for  inner  harlwr  by  blasting  through  rock  in  bed  of  river  below 
the  bridge  a  channel  100  feet  wide  and  12  feet  deep,  and  extending  piers  to  18 
feet  water,  estimated  cost,  ^5,000,  '76,  ii,  346,  352,  356;  indorsed  by  Board  of 
Engineers,  '76,  ii,  346,  :i54:  approved  by  Chief  of  £nfl;meer8,  '76^  ii.  353,  and 
by  Secretary  of  War,  '76,  ii,  354.    Details  discussed  with  estimates  in  light  of 
experience,  '79,  1509. 
Secretary  of  VFar. 

Approves  report  of  Board  of  Engineers,  '76»  ii,  354. 
Surveys* 
Directed,  net  of  July  11,  l&fO,  '71,  :^.    Made  by  W.  T.  Casgrain  under  direction  of 

M^jor  Houston,  '72,  125 :  by  order  of  Board  of  Engineers,  '76^  ii,  346. 
Maps. 
Of  work,  '76,  ii,  350. 

Map  of  the  harbor,  showing  the  location  of  the  piers  and  the  work  of  removing 
rock  from  the  bed  of  the  river,  followed  by  sketch  showing  blasts  in  the  bed 
of  the  river  and  view  of  drilling  platform  and  scow,  '79,  1510. 

[S.O.L.P.] 


Ali/IBAMA  RIT£R,  A  Ii  A.— Improvement  of. 

Appropriations. 

1878,  ^,000,  '78^  81.    1879,  $30,000,  '79,  104. 
Commerce. 
Benefit  of  improvement,  '76,  i,  498,  507;  '79,  829.    Restrictions  to  commerce,  '76, 

i,  507;    '79,827. 
Statistics,  '76,  i,  498;  '78,  595;  '79,  829. 
Engineers. 
Chief  of  Engineers. 

Eeports,  '76,  i,  74;  '78^  81;  '79.  104. 
Enginekr  in  Charge. 
Capt.  A.  N.  DamreU,  1876,  — .    Reports,  '76,  i,  498;  '78,  594;  '79.  827. 

A  ARYflTA  WT 

Gavin  B.'  Yuille,  1876.    Report,  '76,  i,  499. 
Estimates.    (See  also  Projects.) 
By  Gavin  B.  Yuille  for  a  channel  150  feet  wide  and  6  feet  deep,  (459,77.3.25,  '76,  i, 

498,  502,  507. 
By  Capt.  A.  N.  DamreU,  for  the  operations  of  a  snag-boat,  $10,000  per  annum,  '79, 629. 
Financial  Statements. 

'78^595;  '79,  104,829. 
Operations. 
1878-79.   Sna>]:-boat  purchased,  by  which  320  logs  were  removed;  dam  built  at 
**Cut  off,"  '79,  104,  827,  829. 
Physical  Characteristics 
General,  '76,  i,  500,  501.    List  of  bars,  shoals,  and  reefl9  in  Alabama  River,  '76;  i, 
503.    Character  of  river-bed,  '79,  827.    Tide  statistics,  *79,  829. 
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AliABAMA  RITEB,  AliA.— Continaed. 
Plans. 

By  GaTin  B.  Yaille,  for  improvement  of  river  by  removal  of  BnngB,  logs,  etc.,  antl 
by  constniction  of  dams  and  jetties,  to  g^ve  a  channel  160  feet  wide  luid  G  foet 
deep  at  mean  low  water,  '76,  i,  498,  507. 

By  Capt.  A.  N.  Damrell,  for  annnal  operations  of  snag-boat,  '79,  839. 
Projects. 

By  Capt.  A.  N.  Damrell,  for  improvement  of  river  in  general  by  removal  of  snogs, 
lo^,  etc.,  and  by  constmctiou  of  dams  and  jetties,  to  give  a  channel  200  feet 
wide  and  4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $829,741, 
•76,1,498,507;  »78,  81. 
Survey. 

1875.  By  Gavin  B.  Yuille,  '76,  i,  74.    Report,  '76,  i,  499. 


AliEXANDBIA,  I^A.,  FAXI^S  AT.— (See  RvD  River. 


AliEXANDRIA  HARBOR,  MO.  (Mississippi  River).— Survey  of. 
(See  Mississippi  River  beii^rn  Falls  of  St.  Anthony  and  Cairo.) 

Enirlneers. 

Chief  of  Engineers. 

Report,  '78,  101;  '79,  133. 
Engineers  in  Charge. 
Maj.  F.  U.  Farqubar.    Report,  '79,  1150. 
Estimates. 
By  M^j.  F.  U.  Farquhar,  for  4  spnr  dikes  and  for  improvemont  of  bar,  |30,946,  '79, 
1150. 
Financial  Statements. 

*79, 1150. 
Physical  Characteristics. 
Discharge  of  river,  '79,  1150. 
Slope  ol  river,  '79,  1150. 
Projects. 
By  MaJ.  F.  U.  Farqnhar,  for  removal  of  bar  by  constmction  of  3  spur  dikes  on  the 
right  bank  and  one  on  the  left,  at  an  estimated  cost  of  |30,946,  '79, 1150. 
Surveys. 
1878.  In  vicinity  of  Alexandria,  '78,  101;  '79,  133. 


AliliEOHEIVY  RITER.— Survey  and  examination  of. 

Appropriations. 

1879,  $10,000,  '79,  144. 
Commerce. 

Of  river  above  Pittsburgh,  confined  to  lumber  and  oil,  requirements  for,  '76,  ii, 

147,  151,  152;  '79,  im. 
Oil,  amount  of,  brought  to  Pittsburgh,  '76,  ii,  152;  '79, 1374.    Transportation  of, 

by  pipes,  '76,  ii,  148,  151;  '79,  1374.    Cost  of,  '76,  ii,  151. 
Improvement  of  river,  above  Pittsburgh,  not  justified,  '76,  ii,  147,  148.    List  of 

obstructions,  '79,  1377. 
Injury  to  commerce  by  bridges,  '79,  1372,  1376. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '76,  i,  90;  '78,  109;  '79,  144,  147. 
Engineers  in  Charge. 
Maj.  W.  E.  Merrill,  '76,  i,  90.    Report,  '76,  ii,  147;  '79,  1371. 

Lieut.  F.  A.  Mahan,  '76,  ii,  147.    Report,  '76,  ii,  149. 
J.  V.  Hoag,  '76,  ii,  147. 
T.  P.  Roberts,  '79,  1:^72. 
Estimates. 
By  Maj.  W.  £.  Merrill,  of  project  for  lock  and  movable  dam  at  Pittsbnrgh,  $269,564, 
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Alil^OHENT  RITISR'-Contiiiaed. 

Estimates—Continaed. 
Plan  for  improying  river  from  mouth  to  Freesport,  by  permauent  dams  with  looks. 

1765,132:  '76,  ii,  149. 152;  '79,  1375. 
By  M^J.  W.  £!.  Merrill,  lor  temporary  improyement  by  removal  of  obstractioDs, 
$51,425,  '79,  144,  1^72,  1376. 
Financial  Statements. 

'79,  144. 
Piiysical  Cliaracteristics. 
Fall  of  river  from  Freesport  to  mouth,  '76,  ii,  147.    Tributaries  of,  '76,  ii,  150. 
River  consists  of  alternate  pools  and  shoals,  '76,  ii,  150.    Conformation  of  bot- 
tom at,  '76,  ii,  147,  152.    Qeneral  description,  '79,  1873. 
Plans. 
By  M%j.  W.  £.  Merrill,  from  month  to  Freesport,  30  miles,  by  sUtck- water  navigation, 
consisting  of  5  dams  and  locks,  with  an  average  lift  of  11  feet;  looks  ^  feet 
by  50  feet;  fstimated  cost,  $765,132,  '76,  ii,  149. 
Projects. 
By  M%j.  W.  E.  Merrill,  for  improvement  of  river,  from  mouth  to  upper  limits  of  city 
of  Pittsburgh,  6^  miles,  to  a  minimum  depth  of  6  feet,  by  lock,  with  movable 
dam;  navigable  pass  of  dam,  200  feet  wide;  look,  200  feet  by  50  feet  by  6  feet; 
approximate  estimate,  |269,564,  '745,  ii,  148,  149. 
By  Mi^.  W.  E.  Merrill,  for  temporary  improvement  by  rectification  of  channel  by 
wing-dams  and  removal  of  obstructions,  '79,  1377. 
Surveys. 
1875,  in  vicinity  of  Pittsburgh.  '76»  i,  90,  iii  147,  149,  and  examination  from  Pitts- 
burgh to  Freesport,  '76,  ii,  147,  149.    From  Pittsburgh  to  French  Creek,  '78^ 
109;  '79,  1371. 

[L.  Y.  8.] 


AliPENA  HARBOR,  Thunder  Bay,  Mich.— Improyement  of. 

Appropriations. 

IW'tt,  ^,500,  '77,  111,  I42y  934. 
No  farther  appropriations  needed,  '78,  126,  1235. 
Conunerce. 

Statistics,  '71,  159;  '76,  ii,  549;  '77,  934;  '78,  1236. 
Contracts. 
1877.    Thomas  M.  Hubbell,  dredging,  at  17  cents  per  cubic  yard,  '78,  1286. 
Abstract  of  bids,  '78,  1236. 
Engrioeers. 
Chief  of  Engineers. 

Reports,  '70,  32,  44;  '71,  42;  '76,  i,  106;  '77,  110;  '78»  126. 
Engineers  in  Charge. 
Capt.  F.  U.  Fawiuhar,  1870.    Reports,  '71,  158;  '77,  933.    Mi^.  G.  Weitzel,  1874. 

Reports,  '76,  548;  '77,  933. 
Maj.  Franklin  Harwood,  in  1878.    Report,  '78»  1235. 
Assistant 
H.  A.  Ulfiers.    Reports,  '76»  ii,  548. 
Estimates. 
By  Major  Farquhar,  for  pier  extension,  $53,496.30,  '71,  159. 
By  Major  Weitzel,  for  dredging,  $4,764,  '76,  ii,  548;  $4,500,  '77,  934. 
Financial  Statements. 

'77,  934  ;  '78,  126,  1236. 
Operations. 

1877->78,  Dredging  by  contract,  completed,  '78^  126,  1235. 
Piiysicai  Characteristics. 

•71,  158,159. 
Plans. 
By  Mi^or  Farquhar,  for  crib  piers  20  feet  wide,  and  pier-head  cribs  32  feet  wide, 
'71.159  ' 

Private  and  Corporate  VForls:. 
The  Alpena  Harbor  Improvement  Company  expended  $40,000  in  piers  and  dredging ; 
coliecting  toll  from  vessels  drawing  over  4  feet  of  water,  '71,  42,  158,  iS. 
Private  parties  expended  in  1875,  $3,000  in  dredging,  '76,  ii,  548. 
Projects. 
By  M^jor  Weitzel,  for  dredging  channel  200  feet  wide  by  13  feet  deep,  a  distance  oi 
1,100  feet  out  from  the  pier,  '76,  ii,  548;  '77,  110. 
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AliPlSNA  HABBOB9  Thunder  Bay,  nEicb.— CoutinnecL 

Surveys. 

1870.  Under  direction  of  Maj.  F.  U.  Farquhar,  •71,  158, 159. 

1875.  Under  direction  of  Mai.  G.  Weitael,  by  H.  A.  Ulffera,  '76,  1,  106.    Report, 
•76,  ii,  54a 


AliSEA  BITBB  AND  BAT.— Subvbt  of. 

Cominerce. 

Btatlstics  of.  '79,  1812,  1813. 
Enn^eers. 

Chief  of  Enoinkkrs. 

Reports,  '76,  i,  116;  '78»  139;  '79,  183. 
Ekoinebrs  in  Chabob. 

M^.  N.  MicMer,  1876,  '76^  i,  116.    Report,  '75,  ii.  644. 

Maj.  J.  M.  Wilson,  1878  to  lo79,  '78^  138 ;  '79,  1^.    Report,  '79, 1810. 
Assistants. 

G.F.Cramer. '76,11,  645. 

R.  A.  Habersham,  '79,  1810.    Report,  '79,  1812. 
Pbysical  Characteristfcs. 

Description  of,  '76,  ii,  645 ;  '79,  1810,  1811, 1812. 
Surveys. 
1875.  Examination  by  G.  F.  Cramer,  '76,  i,  116,  ii,  645. 
1878-'79.  Survey  by  R.  A.  Habersham,  '78»  139;  '79,  183,1810. 
1879.  Survey  ordered  of  harbor  and  bar,  '79,  183. 


AliTON  HABBOB,  II^L.,  Mississippi  Biver.— (See  Mississippi  Rtveb 
BBTWBKN  Falls  of  St.  Anthony  and  Caibo.) 

Appropriations. 

1872,  for  improvement  of  river  between  mouths  of  Illinois  and  Missonri  Rivt^n, 

(25,000.    AUotted  to  Alton  Harbor,  '72, 55 ;  '73,  442 ;  '74,  i,  324:  '76,  i,  645. 
1874,  for  improvement  of  river  between  Illinois  and  Ohio  Rivers,  (200,000,  of  which 
115,000  was  allotted  to  Alton  Harbor,  '74,  1,61,  324,  325,  331 ;  '75,  i,  447,  481; 
'76  i,  645. 
Commerce. 
Dauger  of  destruction  of  harbor,  '68,  371,  372.    Importance  of  harbor,  '68,  377,  379; 
•71.318;  '72,351. 
Contracts.    (See  also  Proposals.) 

1872.  W.  Johnson,  for  construction  of  Ellis  Island  dam,  '73,  446. 
Engineers. 
Chief  of  Enginebbs. 

Roporto,  '71,  58;  '72,  54;  '74,  i,  60. 
BoABD  OF  Enginebbs. 
1872.  Convened  to  examine  and  report  on  condition  of  river  between  Alton  and 
mouth  of  Meramec  River,  with  a  view  to  the  Improvement  of  Alton  and  8t.  Louis 
Harbors  *    *    *    *    *    •,  '72,  54,  358.    Recommend  improving  Alton  Harbor 
by  closing  channel  west  of  Ellis  Island  by  low  dike  '72,  54,  361,  366. 
(Lieutenant-Colonels  Newton  and  Raynolds,  Majors  Warren  and  Merrill,  Captain 
Allen.) 
Enginebbs  in  Chabge. 
Maj.  G.  K.  Warren.    Report,  '68,  370.    ReUeved  May  31, 1870,  by 
Lieut.  Col.  W.  F.  Raynolds.    Reports  '71,  312;  '72,  348.    Relieved  Jannaiy  1, 

1873,  by 
Col.  J.  H.  Simpson.    Reports,  '74,  1,  324 ;  '75,  i,  477 ;  '76, 1,  686 ;  '77,  504. 
Assistants. 
H.  C.  Long.    Report,  '68,  371. 
«.^apt.  C.  J.  Allen.    Reports,  '71,  314 ;  '72,  350. 
R.  E.  McMath.    Report,  '73,  445. 
Estimates. 
By  H.  C.  Long,  for  improving  Alton  Harbor  oy  high  dike,  closing  channel  west  of 

Ellis  Island,  $112,000,  '68,  370,  371,  376;  '72,  361. 
By  Capt.  C.  J.  Allen,  for  low  dike  closing  same  channel,  $14,662,  '71,  318,  :)27  ;  *72, 

361. 
By  Board  of  Engineers  (see),  for  high  dike,  $75,000,  for  low  dike,  $40,000,  '72,  55, 
361,  366 ;  '73,  53,  446;  '76, 1,  645.    Cost  completed,  $31,368;  '76,  i,  635. 
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AliTON  HARBOR,  IIXm  llllmissippi  River-Continued. 

Financial  Statements. 

•73,  53,  446 ;  '74,  i,  331 ;  '75,  i,  66,  481 ;  '76,  i,  644. 
Operations. 

187^-73.  On  Ellis  dam,  '73,  53,  445. 

1873-74.  Continued  operations  at;  material   purohased  in  open   market;  hired 

labor,  '74,  i,  60,  ai4. 
1874-75.  Completion  of,  at  height  of  10  feet  above  low  water;  cost  $31,368,  '75»  i, 
65,  477  ;  '77,  634. 
Pbysical  Characteristics.    (See  Mississippi,  between  Falls  of  St.  Anthony  and 

Ohio.) 
Projects. 
By  H.  C.  Long,  for  improving  Alton  Harbor,  by  closinff  slough  west  of  Ellis  Island, 
by  timber,  brush,  and  stone  dike,  about  1,200  feet  long,  10  feet  high;  estimated 
cost,  $112,000,  '68,  371,  376.    Approved  by  Migor  Warren,  '68,  371. 
By  Lieut.  Col.  W.  F.  Raynolds  recommends  low  dike,  '71,  58,  318,  320;  '72,  355. 
Approved  by  Board  of  Engineers,  and  recommended  as  deserving  immediate  atten- 
tion ;  estimated  cost,  $40,000,  '72, 54, 361.    Necessity  of  protecting  head  of  island, 
'73,  446 ;  work  began  September,  1872.    Details  and  method  of  construction, 
•73,  444.    Completed  (1874)  to  height  of  10  feet  above  low  water,  '75,  i,65, 
447 ;  '77,  635.    See  map  of  Alton  and  vicinity,  '73,  443. 
Proposals. 

1872,  for  EUis  Island  dam,  '73,  447. 
Surveys. 
1868, '68,371;  '69,43,188. 
1870,  '71,  58,  312,  314;  '72,  350. 
Early  surveys  at,  '71,  316,  321. 
Maps. 
Of  Alton  and  vicinity  '73.  443. 

[L.Y.S.] 


AMITE  BITEB9  IjA.— (See  Pass  and  Batou  Hanchac,  btc.) 
ANOfililNA  RITEB,  TEXAS.— (See  KechssBitbr.) 


ANNAPOIilS  HARBOR,  MB.-^unvEr  of. 

Commerce. 

Benefit  of  proposed  improvement,  '79,  578,  579. 
Defense. 

Strategic  value  of  Annapolis  Harbor  in  defense  of  Washington,  '79,  578,  579. 
Engineers. 
Chusf  of  Enginbbbs. 

Eeports,  '78,  69;  '79,  81. 
Engineer  in  Chabob. 

Miy.  W.  P.  Craighill,  1876  to ;  •78»  69.    Report,  '79,  574. 

Assistants 
Capt.  C.B.  Phillips,  1876.    Report,  '79,  578.    Capt  J.  W.  Cuyler,  1878-79*? '79; 
574.    Report, '79,  575.    John  L.  Seager, '79,  574. 
Estimates.    (See  Plans. ) 
Pbyslcal  Cbaracteristies. 
General  description,  '79,  575,  576.    Bars  at  mouth  of  harbor,  '79,  576.    Tides,  '79,. 
574,  575. 
Plans. 
By  Capt.  J.  W.  Cuyler.    1.  To  dredge  channel  150  feet  wide  and  34  feet  deep,  oon- 
nectine  deepwaters  of  bay  with  deep  waters  of  Severn  River,  at  an  estimated 
cost  of  |55,000.    2.  To  construct  a  series  of  light  shore  groins  or  deflectors  to 
maintain  channel,  at  an  estimated  cost  of  $17,000,  '79,  575. 
By  M%|or  Craighill,  an  estimated  expenditure,  per  annum,  of  $10,000  tor  dredging,. 
'79,  574,  575, 577.    Correspondence  relative  to  proposed  improvement  of  harbor, 
'79,  577,  578. 
Snnreys. 
1844-'45.  Included  in  Coast  Survey,  '79,  575.    1876.  By  Capt.  C.  B..  PhiUips,  an  ex- 
amination.   Report.  '79, 578. 
1878-79.  By  Capt.  J.  W.  Cuyler  and  J.  L.Seager.    Report,  '79,  575.. 

4  EN 
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APAIiACHICOIiA  RITER  AND  BAT.— Suryby  and  impbovbmbht  ov. 

I^,  t3, 000,  Act  of  May  23,  1828.  1874,  $10, 000,  *74,  i,  76^  809. 

1830,  2, 000,  Act  of  April  23,  1830.  1875,    10, 000,  '75,  i,  81,  u,  9. 

1831,  8,000,  Act  of  March  2,  1831.  1878,     8,000,  »78^  80,  691. 
1833,    8, 700,  Act  of  March  2,  18;«.  1879,     5, 000,  '79,  103,  822. 
1838,  10, 000,  Act  of  July  4  and  July  7. 

Commerce. 

Statibtics,  '72.  614;  '77,  415;  '78,  591;  '79,  822,  823. 
Engineers. 
Chief  of  Enodtbers. 
Reports,  '70,  32,  63;  '71,  69;  '72,  63,  64;  '73,  67;  '74,  i,  75;  '75,  i,  81;  '76^  i, 
72;  '77,  71:  '78,  80,  81;  '79,  103. 
Engineers  in  Charge. 
Mai.  C.  B.  Reese,  1870,  '71,  68. 
Capt.  A.  N.  Damrell,  1870,  '71,  68. 

Cot  J.  H.  Simpson,  1870  to  1873.    Reports,  '71,  577;  '72,  583,612. 
Lieut.  Col.  W.  F.  Raynolds,  1873,  '73,  66. 

Capt.  A.  N.  DamreU,  1873  to .    Reports,  '73,  698;  '74, 1,  896;  '75,  ii,  9;  '76, 

i,  494;  '77,  414;  '78,  590;  '79,  821,  823. 
Assistants. 
Capt.  A.  N.  Damiell.    Reports,  '72,  613. 
C.F.TriU.    Report, '72,  620. 
Walter  Griswold,  '73,  698. 
M.  J.  Mack.    Report, '73,  698. 
P.J.Quattlebaam.    Report, '79,  824. 
Estimates. 
By  Colonel  Simpson  and  Captain  DamreU,  for  improvement  at  river  mouth  by  an 
11-foot  channel,  100  feet  wide,  $100,000;  for  an  11-foot  channel,  200  feet  wide, 
$185,000;  the  former  recommended,  '72,  584,  612. 
Various  estimates  submitted  by  C.  F.  Trill,  '72,  613,  623. 
By  Captain  Damrell  and  Mr.  Mack,  for  river  improvement,  $80,333,  '73,  698,  699. 
By  Captain  Damrell,  for  an  11-foot  channel  at  nver  month,  $100,000,  '79,  823. 
By  P.  J.  Qnattlebaum,  for  an  11-foot  channel  at  river  month,  $85,000,  '79,  824. 
Expenditures. 

'71,578:  '72,584;  '73,698. 
Financial  Statements. 
'72,  584;  '73,  698;  '74,  i,  76,  896;  '75,  i,  81,  U,  9;  '76,  i,  72,  494;  '77,  71,  415;  '78, 
80,591;  '79,  103,822. 
Onerations. 
History  of  operations  from  1874  to  1879,  '79,  821. 
1838.  Dredging  through  the  bar,  '72,  619. 
1874-75.  Removal  of  rafts,  snags,  etc.,  and  straightening  the  channel  at  Moccasin 

Slough,  '75,  i,  81,  ii,  9. 
1875r-76.  Improving  channel  at  Moccasin  Slough  and  Styx  River,  '76,  i,  72,  494. 
1876-77.  Removal  of  rafts  and  stumps  at  Moccasin  Slough,  '77,  71,  414. 
1877-^78.  Snags,  logs,  etc.,  removed,  a  dam  130  feet  long  i>uilt,  and  486  cubic  yards 

of  earth  removed,  '78,  80,  591. 
1878-79.  Snaffs,  rafts,  and  overhanging  timber  removed  at  various  points  along  the 
river.    Chipola  cut-off  opened,  '79,  103,821. 
Physical  Characteristics. 
'72,  618,622;  '73,  693;  '79,  824. 
Plans.    (See  Estimates  and  Projects.) 
Various,  submitted  by  C.  F.  Trill,  '72,  612,622. 
By  Captain  Damrell,  for  dredging  bar  at  river  mouth,  '79,  823. 
Projects. 
By  Colonel  Simpson  and  Captain  Damrell  for  dredging  an  11-foot  channel  through 

the  bar  at  month  of  river,  '72,  63,  584,  612,  619. 
By  Captain  Damrell  for  removing  snags,  etc.,  and  giving  a  &'foot  channel  in  river, 
•73,  698;  '74,  i,  896;  '75,  ii,  9;  '73,  591. 
'SurvcTs. 

1871.  Under  direction  of  Colonel  Simpson,  by  Captain  Damrelland  C.F.TriU,  '71, 

577.    Reports,  '72,  584,  612,  613,  620. 
1872-^3.  Under  direction  of  Lieutenant-Colonel  Raynolds  and  Capt.  DamielL  by  M. 

J.  Mack.    Report, '73,  698. 
1879.  Under  direction  of  Captain  Damrell,  by  C.  J.  Quattlebaum.    Reports,  '79, 883, 
824. 
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APPOMATTOX  BIT£B,  TA.,  firom  Petersbwry  to  movth.— Im- 

PBOYXMBNT  OF. 

Approprlatloiuk  , 

1871 150,000,  •71.  74,  fl06. 

1872 40,000, '72,70,  692. 

1873 30,000, '73.76,  782. 

1874 30,000,  '74,  i,  86,  ii,  47. 

1875 30,000, '75.  i,  89;  ii,  84. 

1876 30,000, '76,  i.  65,  306;  '77,61,292. 

1878 30,000, '78^67,  465. 

1879 20,000, '79,  79,  522. 

Total 1260,000,  '79.  524. 

By  act  of  Augnst  30, 1852,  |45,000  was  appropriated  for  improTement  of  the  James 

and  Appomattox  Bivers  below  Bichmond  and  Petersburg,  '66,  i,  7. 
List  of  appiopriaUons,  '74,  ii,  46. 
€oiiiiiieree. 

Statistics,  '72,  693;  '74,  ii,  48;  '76,  i,  308;  '77,  294;  '78,  466;  '79.  522. 
Contracts. 
1871.  G.  H.  Ferris,  dredging  150^000  onbio  yards,  '72.  692.— 1873.  G.  H.  Ferris, 
dredging,  at  24f  oents  per  cnbio  Tard,  '74,  ii,  47. — 1874.  G.  H.  Ferris,  dredging, 
at  20  cents  per  cubic  yard,  '75,  if,  85. — 1875.  G.  H.  Ferris,  dredging,  at  12^  cents 
per  cnbic  yard,  '75,  ii,  86. — 1876.  G.  H.  Ferris,  dredging,  at  16ft  cents  per  cubic 
yard,  '76,  i,  307;  '77,  291.— 1872.  Albany  Dredging  Company,  dredflSng,  '73, 
784.— 1871.  B.  S.  Burcb,  dredging  50,000  cnbic  yar&,  '72,  692;  '73.^.-1876. 
W.  H.  Beard,  dredging,  at  30  cents  per  cubic  yard,  '77.  291,  292. 
Enn^eers* 
Ohiief  of  ENonnsEBS. 
Beports,  '66^  i,  7;  '70,  31,  68;  '71.  73;  '72,  70;  '73,  76;  '74.  i,  86;  '75,  i,  89; 
'76,  i,  65;  '77,  60;  '78,  66;  '79,  78. 

BOABD  OF  EnGINEEBS. 

A  commission,  appointed  in  1862,  reported  a  plan  for  improvement,  S.  Doc.  1, 
85,1.    Part  ii,  394. 

Convened  August  29,  1870.  Becommended  adoption  of  much  of  the  work  done 
bv  private  and  corporate  authority,  under  plan  of  Mr.  H.  D.  Bird.  Modified 
plan  in  regard  to  future  work.  Beport,  '74,  ii.  50.  Beconvened  at  Baltimore 
November  19, 1870.  Becommended  a  channel  60  feet  wide  by  12  feet  deep,  wit^ 
dikes,  strengthening  existing  dikes,  riprapping,  and  dredging.  Beport,  '74»ii, 
53. 

(Col.  J.  H.  Simpson,  Lieut.  Col.  John  Newton,  and  M%|.  W.  P.  Craighill.) 

If ^jQ¥ TU  K K im   TV    C^Tt A.Ti.CV 

M%j.  William  P.  CraighUl.    Beports,  '78^  463 ;  '73, 784 ;  '74,  ii,  47 ;  '75,  ii,  86 ;  '76, 

i,  307:  '77.292. 
Capt.  Cnarles  B.  Phillips,  1878,  in  temporary  charge.    Beport,  '78,  463. 
Usi.  W.  P.  Craighill,  1879.    Beport,  '79,  521. 
Assistants. 
H.  D.  Bfrd.    Beports,  '72,  693;  '73,  784;  '74,  ii,  47;  '75.  ii,  86;  '76,  i,  307;  '77, 

292;  '78^  465. 
Capt.  James  W.  Cnyler.    Beports,  '79.  522, 524, 526, 526. 
Estimates. 
By  Board  of  Engineers,  for  channel  60  feet  by  12  feet,  (250, 000 ;  |125,000  additional 
to  make  the  work  permanent ;  and  |10,000  for  annual  repairs  and  dredging, 
'74  ii  54. 
By  M%jor'Craiffhill,  to  complete  channel  80  feet  by  10  feet,  $153,000,  and  $20,000 

for  annnal  drodgine  and  repairs,  '74,  ii,  46,  47. 
By  Major  Craighill  and  Captain  Cnyler,  revised  to  completion  of  existing  project, 
$42,000.  '79,  522. 
Financial  Statements. 
•71,  74,  608;  '72,  70,  692;  '73.  76,  782;  '74,  i,  86,  ii,  47;  '75.  i,  89,  ii,  85;  '76,  i,  65, 
306;  '77,  61,  292;  '78^  67,  465;  '79,  79,  522. 
lie^islation. 
A  Joint-stock  comjpany  incorporated  in  1824  by  the  State  of  Virginia  for  improve- 
ment of  the  river,  '74,  ii,  54. 
The  assent  of  the  United  States  given  by  act  of  March  3, 1825. 
Operations. 
History  of  operations,  '73,  784;  '74,  ii,  54-56;  '75.  ii,  86;  '77,  293;  '79,  521. 
1870-'71.  Preliminary  operations,  examination  made,  '71,  608. 
1871-72.  Bemoval  of  150,000  cubic  yards  from  south  channel;  dredging  through 
Puddledock  Marsh,  '72.  70,  692. 
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AIPPOMATTOK  lUTEB,  TA.,  Arom  Peterai^wrir  to  ntontli— Conf  d. 

Operations— Continued. 

1872-'73.  Completion  of  sonth  channel,  60  to  80  feet  wide  and  10  feet  deep ;  dredg- 
ing in  Puddledock  Cut,  and  completion  of  deflector  250  feet  in  length,  '73,  76, 
765,  784. 

1873-74.  Dredging  in  and  above  Paddledook  Cut;  123,095  cubic  yards  removed, 
'74,  i,  86,  S,  46,  48. 

1874-^5.  Dredging  between  upper  end  of  Puddledock  Gut  and  Petersburg,  '75,  i, 
89,  ii,  84. 

ISTS-T'e.  Removal  of  129,270  cubic  yards  by  contract,  '76^  i,  65,  306-308. 

1876-77.  Dredging  and  construction  of  embankment  by  contract.  Channel  of 
sufficient  deptii  for  vessels  drawing  11  feet  of  water  to  reach  the  city,  '77,  292. 

1878.  Removal  of  421  cubic  yards  of  rock  by  blasting ;  construction  of  812  linear 
feet  of  longitudinal  dikes  and  3  wlnff-dams,  '78,  66,  464,  465. 

1878-79.  Dredging  of  15,248  cubic  yaras;  repairs,  protection,  and  extension  of 
wing-dams ;  construction  of  dams,  training-walls,  and  dikes,  '79^  78,  523. 
Physioal  Characteristics. 

Described,  '71,  606-608;  '74,  u,  50-66;  '79,  529.  Sketch  showing  current  observa- 
tions at  Magazine  Bend,  '78,  464. 


By  Capt.  J.  W.  Cuyler,  for  change  in  direction  of  jetties  to  oblique,  instead  of 
perpendicular,  to  the  shore,  '79,  524. 
Friirate  and  Corporate  VForl£. 

History  from  1824  to  1870,  '74.  ii,  54-57 ;  '77,  293. 

Estimate  by  H.  D.  Bird,  engineer  for  Lower  Appomattox  Company  for  a  12-foot 

channel,  $173,004.15,  '74,  ii,  57. 
Dredging,  etc.,  by  the  city  of  Petersburg,  '71,  7.3,  606-606;  '72,  692;  '75,  u.  86; 

'78^  464;    '79,  521.    The  Lower  Appomattox  Company  expended,  in  1870, 

$75,186.70,  '74,  ii,  57. 
Projects. 
By  Board  of  Engineers,  for  channel  60  feet  by  12  feet,  '71,  73,  606.    Kaintaining 

channel  by  dikes  and  riprap,  '74,  ii,  46,  50-^66.    Not  carried  out,  '74,  ii,  46. 
By  M^jor  Craighill,  modified  to  80  feet  by  10  feet,  '74,  u,  46,  47. 
Surveys. 
An  elaborate  survey  made  a  short  time  before  the  war,  '70,  68. 
1870.  Under  direction  of  Major  CraighiU,  '70,  68. 
1873-74.  Under  direction  of  Major  CraighUl,  '74,  ii,  46. 


A^IJIA  CREEK,  TA.— IMPROVEMBNT  OF. 

Appropriations. 

1872 $1,500,  '72,  69,  688;  '73,  74,  772;  '74,  84 

1873 2,000, '73,  74,  772;  '74,1,84;  '75.1,98. 

1875 2,000, '75,  1,92,  ii,  122. 

1878 5,000, '78,71,510. 

Total $10,500,  '79,605. 

List  of  appropriations,  '76,  i,  348;  '77,  i,  a59;  '79,  605. 
Commeree. 
Requirements  of,  do  not  Justify  caizying  out  the  project,  !74,  ii,  37. 
Statistics,  '72,  709,  710. 
Contracts. 
1872.  A.  A.  Dodge,  dredging,  at  16  cents  per  cuhio  yard,  '75,  ii,  122. — 1875.  A.  A. 
Dodge,  dredging,  at  13  cents  per  cubic  yard,  '76,  i,  348.— 1878.  G.  H.  Ferris, 
dredging,  at  llf  cents  per  cubic  yard,  '79,  604. 
Abstracts  of  bids,  '73,  773 ;  '75,  ii,  121 ;  '76,  i,  348;  '79,  604. 
Emrineers. 
Chief  of  ENomEERS. 
Reports,  '71,  76;  '72,  69,  71;  '73,  74;  '74,  i,  84;  '75,  i,  92;  '76,  i,  67;  '77.  64; 
'78,  71 ;  '79,  84. 
Engineers  in  Charge. 
M^.  WiUiam  P.  CraighilL    Reports,  '70,  620;  '72,  688,  707 ;  '73,  771;  '74,  ii,  37. 
Relieved  by  8.  T.  Aert,  U.  8.  C.  E.,  in  July,  1874 ;  '75,  ii,  110.    Reports,  '75,  ii, 
121 ;  '76,  i,  348;  '77,  359;  '78»  510;  '79,  603. 
Assistants. 
Capt.  Chas.  B.  Phillips,  survey  under  immediate  supervision  of,  '72,  707.    Re< 
ports,  '72,  708. 
J.  E.  Weyss  and  G.  Thompson ;  '72,  707, 708. 
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AqiTIA  GREBK,  TA.— Continued. 
Esttmates* 

By  Captain  Phillips,  for  51,667  cnbic  yards  of  dredging  and  972  rods  of  wattling, 
$13,505.14;  '72,  707,709.  Increased  by  Bf%|or  CraighiU  to  $18,000,  '72,  69,  71, 
688,  708;  *73,  74,  771:  '75,  ii,  121. 

Increased  by  8.  T.  Abort,  U.  S.  C.  £.,  to  $20,000,  '76, 1, 67,  348.    To  complete  existing 
project,  $14,500;  '77,  64,  359.    The  work  reported  completed,  '79,  84,  605. 
Financial  Statements* 

'72,  69,689;  '73,  75,772;  '74,  i,  85,  ii,  37;  '75,  i,  92,  ii,  121;  '76,  i,67,  348;  '77,  359; 
'78»  71,  510;  '79,  84,  605. 
Operations* 

1874-^5.  Dredging  commenced  in  October  and  closed  in  December,  1874 ;  17,576 
cnbic  yards  were  remoyed,  '75,  ii,  122. 

1875-^6.  Dredging  commenced  August  4,  1875.  and  closed  September  22, 1875 ;  the 
channel  begnn  in  1874  was  completed  40  feet  wide  and  4  feet  deep,  and  a  por- 
tion widened  to  80  feet,  '76,  i,  348.    Work  suspended  from  1876  to  1878,  '78,  71. 

1878-^.  Channels  were  completed  by  dredging  5  feet  in  depth  and  50  feet  in  width, 
being  all  that  the  requirements  of  commerce  demanded,  '79,  84,  605. 
Physical  Characteristics. 

Described,  '72,  708,  709;  '74,  ii,  37;  '75,  i,  92. 
Projects. 

By  Captain  Phillips,  and  concurred  in  by  M%|or  Craighill,  for  dredging  a  channel  40 
feet  wide  by  6  feet  deep  from  the  "  Narrows  "  to  the  6-foot  curve  SbIow  the  new 
railroad  bridge,  and  wattling  the  channel  banks  from  the  "Narrows"  to  the 
bridge,  972  rods,  '72,  69,  71,  688,  708,  709. 

By  Major  Craiehill,  to  expend  appropriation  of  1872  in  dredging  a  channel  20  feet 
wide  by  4  feet  deep  from  the  draw  in  the  railroad  bridge  toward  the  ''Narrows'^ 
as  far  as  practicable,  '72, 69, 689.  Completion  of  not  justified  by  the  want<8  of 
commerce,  '74,  i,  37.  Modified  by  S.  T.  Abert  to  50  feet  wide  and'  5  feet  deep, 
'78,71,510;  '79,84,604. 
Snrveys. 

Ordered  by  act  approved  March  3,  1871,  assigned  to  Major  Craighill,  and  madc^ 
under  his  direction  and  the  immediate  supervision  of  Captain  Phillips;  '71, 
76,  620 ;  '72,.  69,  7I2688. 

By  J.  E.Wey8s  and  G.Thompson,  in  June  and  July,  1871,  '72,  707,708;  '73,  74, 
771 ;  '74,  i,  84 ;  '75,  i,  92,  ii,  121. 


ARANSAS  PASS,  TEX.— (See  Corpus  Christi  and  Aransas  Pass.) 


ARCHER'S  HOPE  RITER,  TA. 

Survey  ordered  by  act  of  March  3,  1879,  '79,  95. 


ARKANSAS  RITER.— (See  also  Western  Bivers.) 


ARKANSAS  RITER  at  Fort  Smith,  and  from  Fort  Smith  to 
UTichita,  Kans.,  (or  mouth  of  the  Little  Arkansas  River).— Improve- 
ment OF. 

Appropriations. 

n876,  $10,000,  '77,  80.  i      tl879,  ^,000,  '79,  125. 

1878,    10,000, '78,  92.  | 

Commerce. 
Justitication  of  improvement,  '78,  658 ;  '79,  126. 
Obstractions :  Bridges  not  provided  with  draws,  *79,  1085. 
Statistics,  '77,  501;  '78^  658;  '79.  1081,  1082. 

*  Allotted  from  appropriation  for  improvement  of  the  Mississippi,  Missouri,  and  Ar- 
kansas Rivers. 

t  Appropriation  of  1879,  for  improvement  of  Arkansas  River,  between  Fort  Smith  and 
Wichita,  Kans.,  '79,  125. 
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ARKANSAS  BITER  at  Fort  Smltb,  and  rrom  Fort  Smitli  to 

VFicUta,  K.ans.~Continued. 
Defense. 

Forts  Gibson,  Indian  Ter.,  and  Smith,  Ark.,  in  yieinity,  '77,  501 ;  '78»  658 ;  '79, 
1081,  1082. 
Engineers. 
Chief  of  Engineers. 

Reports,  '77,  80;  '78,  92,  93;  '79, 125,  126,  127. 
Engineer  in  Charge. 
Maj.  Charles  R.  Suter,  1877—.    Reports,  '77,  501;  '78,  658 ;  '79,  1081,  1085. 

Capt.  D.  W.  Welhnan,  1877-78,  '78,  658.    Report,  '78,  659. 
J.  H.  Curtis,  1877-78,  '78^  658. 

J.  D.  McKown,  1878-^79,  '79,  1085.    Report,  '79,  1086. 
Estlntates.    (See  Projects.) 
Financial  Statements. 

'77,  80,  501;  '78,  92,  658;  '79,  125,  126,  1081,  1082. 
Operations* 
1877-^78.  1,800  feet  of  dike  constmcted,  including  100  feet  of  shore  protection,  '78^ 

660. 
1878-79.  Dike  extended  400  feet,  strengthened  and  repaired,  '79, 1081. 
Method  of  constructing  dikes,  '78»  659,  660. 
Pliysical  Cliaracteristics. 
General  description,  '79, 1086-1088.    Bar  obstructing  free  access  to  city  landing  at 
Fort  Smitn,  '77,  501.    Change  in  river  due  to  construction  of  dikes  '78,  661. 
Rocks  and  snags  in  channel,  '79,  1085-1087. 
Projects. 
By  Mi^.  C.  R.  Suter,  for  improyement  of  river  at  Fort  Smith,  by  means  of  a  dike  of 
brush  and  stone,  extending  1,100  feet  out  from  left  bank,  and  from  its  outer  end 
a  longitudinal  oike,  600  feet  in  length,  extending  down  stream ;  thus  to  force 
main  channel  towards  ri^ht  bank,  and  so,  by  deepening  the  crossing  over  the 
bar,  to  render  the  city  landings  accessible,  '78,  658.    To  widen,  raise,  and 
strengthen  dam  at  Foit  Smith,  to  give  a  uniform  height  of  8  feet  above  mean 
low- water.  '78^  658.    Success  of  this  project,  '79,  10^.    For  removal  of  rocks^ 
snags,  and  other  obstructions  from  the  river  generally  at  an  estimated  cost, 
ori^aUy,  of  $900,000,  subsequently  reduced  to  $100,000,  '79,  1081,  1086,  1088. 
Surveys. 
1877;  Under  directions  of  Maj.  C.  R.  Suter,  '78,  659. 
1878.  By  J.  D.  McEown,  an  examination  of  Arkansas  River  from  Fort  Smith,  Ark., 

to  mouth  of  Little  Arkansas  River  at  Wichita,  Kans.    Report,  '79,  1085, 1086. 
Maps. 
Plans  for  brush-dike,  '78,  658.    Map  of  Arkansas  River  at  points  of  improvement. 
'78,660. 


ARKANSAS  BITER  at  Pine  Bin  A.— Survey  ordered  by  act  of  Miwch 

3, 1879,  '79.  127. 


ABOOSTOOK  BITEB,  ME.— Survisy  of. 

Commerce. 

Benefit  local,  '74,  ii,  327. 
Engrineers. 

Chief  of  Engineers. 

Reports,  '73,  106;  '74,  i,  116;  '79,  52. 
Engineer  in  Charge. 
Lieut.  Col.  George  Thom,  1872  to  1879,  '73,  106;  '74,  i,  116,  '79,  52.    Reports,  '74, 
ii,  327. 
Assistant. 
S.  Haagensen,  '74,  ii,  327,    Report,  '74,  ii,  328. 
Estimates. 
By  Lieutenant-Colonel  Thom,  for  a  channel  60  feet  by  2  feet,  |50,000,  '74,  ii,  327, 
.329,  .330. 
PliTSical  Characteristics. 
Description  of,  '74,  ii,  327,329. 
Water  stages,  '74,  ii,  328. 
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ABOOSTOOK  BITEB,  JHC— Coutmned. 

Pliysical  Characteristics— Continaed. 

NaYigation  limited  to  a  short  period  of  the  year  by  obstmotiona  at  low  water,  '74, 
ii,328. 

List  of  obstniotioiis,  '74,  ii,  330,  331. 
Plans. 

By  Lieutenant-Colonel  Thorn,  for  a  channel  50  feet  wide  by  2  feet  deep  at  low  water, 
from  the  international  boundary  to  Masardis,  69  miles,  '74,  ii,  327,  328,  829,  330. 
Surveys. 

1872.  By  S-Haagensen,  '73,  106:  '74,  i.  116,  ii,  327,328. 

1878.  Ordered  from  international  bounoary  to  Masardis,  '79,  52. 


A8HEPOO  RITER,  S.  C— Improyement  of. 

Appropriations. 

1872.  <1,300,  '73.  69. 
Contracts. 

1872.  With  J.  Griffin  for  removing  obstructionB,  '73, 733.    Abstracts  of  bids,  '73, 734. 
Enn^eers. 
Chief  of  Engineers. 

Beports,  '73,  69. 
Engineer  in  Charge. 
M%i.  Q.  A.  Gillmore,  '73,  69.    Beport,  '73,  733. 
Financial  Statements. 

•73,  69. 
Operations. 
1872-^3.  Obstructions  consisting  of  a  small  schooner  and  a  large  quantity  of  logs 
and  piles  removed,  so  as  to  give  a  low- water  depth  of  10  feet,  '73,  69,  733. 
Projects. 
For  removal  of  obstructions  placed  in  the  channel  during  late  war,  '73,  733. 


ASBDLAHTB  HABBOB,  UTIS.— Survey  ordered  by  act  of  March  3, 1879,  '79, 155. 


AHWaUEX  BITEBy  S.  €•— Subyet  of. 
Commerce. 

Interest  of  commerce,  local,  '73,  756. 
Bn^ineers. 

Chief  of  Engineebs. 
Beports,  '73,  70. 

Engineer  in  Charge. 
M^j.  Q.  A.  Gilhnore,  1873,  '73,  70.    Beports,  '73,  766. 
Bstimates. 

By  Major  Gillmore,  for  dredging  25,000  cubic  yards,  $10,000,  '73,  756. 
Physical  Ciiaracteristics. 

I>escription  of,  '73,  756. 
Plans. 

By  M^jor  Gillmore,  to  dredge  a  channel  across  the  bar  at  Accabee,  1,800  feet  by  150 
feet  by  10  feet,  '73,  756. 
Snnreys. 

1873.  Survey  completed,  '73,  70, 756. 


ASHTABJUjA  HABBOB,  OBIO.— Improvement  of. 


Appropriations. 

1856 $12,000  00/66,  iii,32. 

1828 2,403  50, '66,  iii,  32. 

1829 6,040  25, '66,  iii,  32. 

1831 7,015  00,  '66,  iii,  32. 


1832 13,800  00,  '66,  iii,  32. 

1833 3,400  00, '66,  iii,  32. 

1834 5,000  00,  '66,  iii,  32. 

1835 7,591  00, '66,111,  32. 
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Appropriattoiis—Oontinaed. 

1^ ^,000  00, '66,  ui,  32. 

1838 8,000  00, '66,  iii,  32. 

1844 5,000  00, '66,  iii,  32. 

1852 10,000  00,  '66,  iii,  32. 

1853 42  64,  '66^  iii,  32. 

1866 24,708  82, '66,  iu,  32. 

1867 54,000  00,  '67,  140. 

1871 15,000  00, '71,195. 

1872 15,000  00, '72,  232. 

Liflt  of  appropriations,  '79,  1702. 
Commerce. 

Rapidly  increasing,  '79,  1702. 

Statistics,  '66,  iv,  75;  '67,  232 j  '68*  140;  '70,  180;  '71,  195;  '72,  232;  '73,  341 : 
'74,  i,  223;  '75,  i,  314;  '76,  ii,  563;  '77,  967;  '78,  1265;  '79,  1702. 
Contracts. 


1873 $16,000  00,  '73,  44. 

1874 35,000  00, '74,  i,  51. 

1875 25,000  00, '75.  i,  56. 

1876 5,000  00, '76,    ii,    662; 

•77, 115. 

1878 12,000  00, '78,  130,1266. 

1879 9,000  00, '79,  1702. 

♦Total 1289,901  21. 


Year. 

Name. 

For— 

Price. 

Referenoea. 

1800 

tTamoB  liOvodfty 

Materials  and  labor 

'67,  232, 233. 

1800 

do 

'67,232,233. 

1808 

ILILDodge  

i>'«*8ta8  {IS^i:::::; 

Blasting  and  di^dging 
rock. 

do 

Dredging  sand 

$0  30 
120 
2  25 

$2  75aiid  0  50 

85 

2  OOand     50 

1871 

Ii©6  And  Danbar ...  r ..... , 

'69,  140 :  '70, 170. 
'71,195; '72,232j '73, 341- 

'73,  341. 

1873 

do 

1878 

F.  A.Seyinonr 

Drilling,  blasting,  and 

dredjpng  rock. 
Mater&ls  and  labor 

'73,  341 ;  '74,  i,  223. 

1874 

Hemenway  U  Garfield — 
Cartwright,  McCnrdy  &Co 
Case  &  JenninEB. ..  r ..... . 

'75,  L  314. 

1874 

Iron   .  ...  .  ...  ...  ... 

TS,  L  814. 

1875 

Drilling,  blasting,  and 

dredging  rock  ana  sand. 

Materials  and  labor 

1  80and     50 

'76,  L  315:  '76,11502. 

1877 

Charles  H.  Strong 

W.H.McCiirdy  :. 

'77,907. 

1877 

Iron   .....  

J..... 

'77,907. 

1878 

Kenneth  McKenzie 

Pratt&Co 

Timber  and  labor 

'79,  1704. 

1878 

Iron   ...........  ....... 

'79, 1704. 

Abstracts  of  contracts,  '66,  iv,  74 :  '67.  232,  283 ;  '73, 841 ;  '74,  i,  224;  '76,  i,  314,  815;  '76, 11,  508. 
Abstracts  of  bids,  '66,  iv,  14,  15;  ^69, 141;  '71, 195;  V73,  341. 
Formof  bids,'66,iv,  13. 
Sheeted  bids,  '67, 30, 140. 

Iin§rlneer8. 

Chief  of  £noinbeeu9. 

Reports,  '66.  iii,  32,  iv,  13;  '67,  30;  '68,  42;  '69,  38;  '70,  49;  '71,  47;  '72,  47; 
'73,  44;  '74,  i,51;  '75,  i,56;  '76,  1,108;  '77,  115;  '78,  130;  '79.  173. 
Engineers  in  Charge. 

Maj.  J.  D.  Graham,  in  1857.    Report,  S.  Doc.  42,  35th  Cong.,  Ist  Seas. 

Col.  T.  J.  Cram,  '66,  ii,  41.    Reports,  '66,  iv,  10 ;  '67,  230,  233. 

M^.  W.  McFarland,  1868.    Report*,  '68,  159;  '69,  139;  '70,  179. 

Miy.  G.  L.  Gillespie,  1871,  '71,  189.    Report*,  '71.  195 ;  '72,  232. 

Maj.  F.  Harwood,  1873,  '73,  42.    Reports,  '73,  340 ;  '74,  i,  223. 

i..         .„._..„_     ^  —  _.       _„   '77,963. 


Lient.  Col.  C.  E.  felnnt,  1874 '74,  i,  215.    Report*,  '75,  i,  314 ;  '76,  ii,  i 
Maj.  W.  McFariand,  1878.    Report,  '78,  1264. 
Maj.  J.  M.  Wilson,  1878.    Report,  '79,  1700. 

^flSISTANT 

Capt.  F.  U.  Farquhar,  '66,  ii,  41,  iv,  10, 11. 
fistlniates. 

By  Mai.  Graham,  for  22  cribs,  repairs  and  dredging,  to  complete  the  work,  $38,015.56. 

S.  Doc.  42, 35th  Cong.,  1st  Sess. 
By  Col.  Cram,  for  completion  of  work,  $64,000  additional,  '66,  iii,  4, 32,  iv,  12. 
For  entire  ana  permanent  improvement,  completion,  $78,464,  '66,  iv,  73. 
By  Capt.  Farquhar,  for  repairs  of  piers  and  dredging,  $20,753.91 ;  for  pier  extension, 

$57,710.28, '66,  iv,  11,12. 
By  Maj.  McFariand,  for  completion  of  the  work,  $2,073.98,  in  addition  to  Colonel 

Cram's  estimate;  for  widening  channel  30  feet  or  40  feet,  $15,000,  '68.  159,  160; 

'69,140;  '70,180. 
By  Maj.  Gillespie,  for  annual  repairs,  $800,  '71,  195;  '72,  232.    For  deepening  chan- 

nel  to  14  feet,  $15,000;  '72,  232. 

*  A  discrepancy  of  90  cents  in  total,  '75,  i,314;  '76,  ii,  562;  '77,  %7. 
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EstlmateflH- Continued. 

By  MiMor  Harwood,  for  eztenmon  of  west  pier  500  feet,  and  dredjziiig}  |65,000;  re- 
pairs to  piers,  $6,000 ;  prolonging  channel,  (9,000,  '73,  340.  For  completion  of 
work,  $45,000,  '74,  2si3. 

By  Lient.  Col.  Blunt,  for  completion  of  work,  $20,000;  *75,  i,  314.  For  repairs  to 
piers  and  removal  of  sand-bar,  $5,000,  '77,  967. 

By  M%jor  Wilson,  for  completion  of  existing  project,  $50,000,  '79, 173,  1702. 
Financial  Statententsu 

'67,  148;  '68.  160;  '69,  140;  '70,  180;  '71,  195;  '72,  232;  '73,  342;  '74,  i,  224;  '75, 
i,  315;  '76,  ii,  563;  '77,  968;  '78^  130,  1265;  '79, 173,  1702. 
Onerations. 

History  of  operations,  '79,  1700. 

1852-'55.  Repairs  and  extension  of  piers,  8.  Doc.  42,  35th  Cong.,  Ist  Sess. 

1866^67.  Contracts  for  piers  let,  '67,  140. 

1867-^68.  Repairs  and  extension  of  piers ;  8  cribs,  a  total  of  5^40  feet,  placed,  '68, 
159,  160. 

1868-'69.  Completion  of  pier,  12  cribs,  and  superstructure  built ;  dredging,  '69,  139, 
140. 

1809-70.  Blasting  and  dredging  completed;  channel  60  feet  wide,  '70,  179. 

1870-71.  Operations  suspended,  '71,  195. 

1871-72.  Removal  of  4,505  cubic  yards  solid  rock,  and  3,436  cubic  yards  loose  stone 
and  sand.    Channel  widened  30  feet  and  13  feet  deep,  '72,  232. 

1872-^73.  Removal  of  9,306  cubic  yards  rock,  and  4,212  cubic  yards  sand,  '73,  44. 

1873-74.  Blasting  and  dredging ;  channel  fit>m  harbor  to  lake,  60  feet  wide,  14  feet 
deep,  '74,  i,  223. 

1874^5.  Extension  of  west  pier  by  9  cribs,  270  feet;  10,455  cubic  yards  of  sand  re- 
moved from  bar;  400  feet  of  catch-sand  fence  bailt,  '75,  i,  314. 

1875-76.  Extension  of  west  pier  190  feet;  channel,  100  feet  by  14  feet,  '76,  li,  562. 

1876-77.  Repairs  to  piers  and  dredging,  by  open  purchase  and  day  labor,  '77, 967. 

1877-^8.  Repairs  to  piers  by  hired  labor.  Extension  of  west  pier  by  contract,  '78^ 
130.  1264. 

1878-^9.  Repairs  to  piers,  extension  of  east  pier  80  feet,  and  dredging, '79,  173, 1701. 
Physical  Characteristics* 

Described,  '67,  140;  '70,  181. 
Plans.    (See  Projects.) 

By  Colonel  Cram,  for  repairs  to  piers,  ignoring  the  ''flare,"  and  carrying  them 
parallel  with  each  other  to  12-foot  curve,  and  dredging  7,329  cubic  yards  of  sand, 
and  7,158  cubic  yards  of  shale  work,  '66,  iv,  13;  '67,  140;  '69,  140. 

By  MiQor  McFarland,  for  blasting  and  dredging  channel  from  60  feet  to  full  width 
between  the  piers,  about  100  feet,  '70,  180. 

By  Major  Gillespie,  for  blasting  and  dredging  channel  to  14  feet  in  depth,  '72, 232. 

By  Major  Harwood,  for  extension  of  west  pier  500  feet  to  14  feet  depth  of  water,  re- 
pairing piers  and  lengthening  channel  by  blasting  and  dredging,  '73,  340;  '74, 
1,  223;  '75,  i,  314. 

By  Lieut.  Col.  Blunt,  for  repairs  to  piers  and  dredging,  '77,  967. 

By  Major  Wilson,  for  extension  of  west  pier  400  linear  feet  and  east  pier  600  linear 
feet,  '79, 1701. 

1865.  Under  direction  of  Lieut.  Col.  Raynolds,  by  W.  T.  Casgrain,  '66,  iv,  10 ;  '67, 140. 
1879.  Under  direction  of  Major  Wilson,  '79,  1701. 
Maps. 
Of  northern  and  northwestern  lakes,  showing  location  of  this  harbor,  '66^  i. 


AT€HAFAJLATA  BAT  AND  BITEB,  JLA.-Survet  of. 

Commerce. 

Justification  of  improvement,  '71,  68,  557 ;  '74,  i,  74,  775,  776. 
Statistics  of  commerce,  '71,  557. 
Engineers. 
Chief  of  Engineers. 

Reports,  '71,  67;  '73,  66;  '74,  i,  74. 
Engineers  in  Charge. 
Capt. C.W.Howell,  1870  to  1874,  '71,  66;  '73,  66;  '74,  i,  74.    Reports,  '71,  554; 
'74,  i,  771. 

AfiSISTANTS. 


G.  Dyes,  '71,  67.    Report,  '71,  555. 

F.  P.  Leavenworth,  '71,  771.    Report,  '71,  771. 
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Iifttlmates. 

By  G.  Dyes,  for  a  channel  100  feet  by  12  feet,  $104,800,  '71,  554. 
By  a.  Dyes,  for  a  chaimel  150  feet  by  12  feet,  $122,300,  '71,  554. 
By  G.  Dyes,  for  a  channel  200  feet  by  12  feet,  $140,300,  '71,  554. 
By  Captain  Howell  for  removal  of  obstmctions  to  the  month  of  the  Coortablesii, 
$14,000,  '74,  i,  776. 
Physical  Gbaracteristlcfiu 
Description  of,  '74,  i,  771,  772,  773. 
Table  of  distances,  etc.,  '74,  i,  771,  772. 
Plans. 
1874.  Of  F.  P.  Leavenworth,  to  remove  obstmctions,  such  as  snags,  trees,  cftc.,  from 
channel  to  month  of  the  Conrtablean,  60  miles,  '74,  i,  775,  776. 
Private  and  Corporate  UTork. 
A  channel  12  feet  deep  from  the  month  of  Atchafalaya  Biver  through  Atchafalaya 
Bay  to  the  Gulf  is  in  process  of  excavation  by  private  enterprise,  '71,  68,  554, 

Surveys. 

1870.  By  G.  Dyes,  '71,  67.  555. 

1873.  Ordered,  from  month  of  Bed  River  down  the  Atchafalaya  to  Brashear,  '73, 66. 

1874.  Completed  by  F.  P.  Leavenworth,  '74,  i,  74,  771. 


ATCHISON,  KANS.— (See  Missouri  River.) 

ATI.ANTIC  AND  MISSISSIPPI  WATER  COMMUNICATIOIV.— 

(See  Mississippi  to  the  Atlantic,  etc.) 


AU  SABIiE  BITEB  ELABBOB,  MICH.— Improvement  of. 

Appropriations. 

1867 f50,000, '67,  147.  1872 |10, 000, '72,  207. 

' —    " 1876 1,000, '77,  933. 


1869.  allotment. .    2, 970,  '69,  22. 

1870 15,000,  '70,  45. 

1871 10,000, '71,  176. 


1879 7,000, '79,  169,  1667. 

Total $95,970. 


Commerce. 

Beqnirements  small,  '66,  iii,  34 :  It,  76,  90. 
Increase,  '69,  109;  '70, 153. 

Statistics,  '68^  152;  '70,  153:  '71,  176;  '72,  206;  '73,  291;  '74,  i,  205;  '75,  i,  273; 
'76^  ii,  532;  '78,  1230;  '79,  1658. 
Contracts. 
1867.  Caskin  &  Kimball,  materials  and  labor,  '67,  232,  233;  '68, 152.— 1870.  Caskin 
&  Kimball,  superstnioture,  '70, 159. — 1871.  W.  H.  Patten,  snpeTstmctnre.    For- 
feited, '71,  176;  '72,  205. 
Abstracts  of  bids,  '67,  152,  155. 
Form  of  bids,  '67,  150. 
Engineers. 
Chief  of  Enoineebs. 
Reports,  '66,  ii,  41,  iii,  8,  34,  70;  '67,  27;  '68,  37;  '69,  22,  34;  '70,  43;  '71,  43; 
'72,  40;  '74.  i,  46;  '75,  i,  61,  53;  '76,  i,  104,  106;  '77,  110;  '78, 128;  '79,  169. 
Enginebrs  IK  Charge. 
Maj.  W.  F.  Eaynolds,  1866.    Report,  '66,  iv,  76, 90. 
Col. T.J. Cram,  1867.     Reports,  '67,  147,  149,  157,  230,  233;  '68,  141,  151,  152; 

'69,  107. 
Mflj.  W.McFarland,  1870,  '70,  150. 

Maj.  O.  M.  Poe,  1870.    Reports,  '70,  150, 160, 162;  '71, 175 ;  '72,  204. 
Maj.  G.  Weitzel,  1873.    Reports,  '73,  291 ;  '74,  i,  201 ;  '75,  i,  272,  286 ;  '76,  ii,  631, 

^0"  '77  932. 
Maj.  i\  Harwood,  1878.    Reports,  '78^  1229;  '79, 1657,  8.  Doo.  70, 45th  Cong.,  3d 
Bess. 
Assistants. 
Capt.  G.  J.  Lydecker,  '68*  151. 

H.  G.  RothweU,  '69,  109;  '72,  205.    Reports,  '75.  i,  272,  287. 
Capt.  A.  N.  Lee.    Reports,  '74,  i,  202 ;  '77,  932. 
H.  A.  Ulffers.    Report,  '76,  ii,  550. 
Estimates.  ,    ^ 

By  Major  Rapiolds,  in  1866,  for  1,800  feet  of  pier  (in  12  feet  of  water),  formed  of 
cnbs  30  feet  by  16  feet ;  and  dredging  37,000  cubic  yards,  obtaining  a  depth  of 
12  feet,  1114,754.40,  '66,  Iv,  77. 
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AV  SABUB  BITEB  HABBOR,  MIGH.-Continaed. 

estimates— Continiied. 
By  Colonel  Cram,  in  1867,  for  constraoting  the  work  on  Major  Baynolds's  plan, 

$82,892.72.  '67,  149 ;  for  10  feet  depth  of  water,  t60,3G7,  *67, 147.    For  coinple- 

tion,  120,000,  and  $6,000  annually  for  dredging,  '68»  141. 
By  Major  Poe,  for  annual  dredging,  $3,000,  '70,  153 ;  for  continuing  the  work, 

By  Major  WeitzeL  in  1676,  for  breakwater  off  the  mouth  of  the  harbor,  $900,000, 

•76^  ii,  650. 
By  Mi^or  Barwood,  in  1879,  for  restoration  and  completion  of  harbor,  $35,000,  '79, 

1657.    BeviBedto$25,000, '79,  1658. 
Fliianeial  Statements. 
'66,iii.  34;  '67,27;  '68*37:  '69,  109;  '70,154;  '71,  176;  '72,  207;  '73.40;  '74, 

i,  205;  '75,  i,  273;  '76,  ii,532;  '77,  933;  '78,  126,1230;  '79,  109,1658. 
Eie^slation* 
Disouflsion  of  present  laws,  showing  additional  legislation  necessary,  '74,  i,  203. 

Legislation  required  to  prevent  encroachments  on  river  channel,  and  damage 

to  piers,  '74,  i,  202;  '75,  i,  273;  '76^  ii,  531 ;  '77,  933. 
Operations. 
History  of  operations,  '75,  ii.  532. 

1868-'69.  30  cribs,  equal  to  900  linear  feet  of  pier,  placed ;  repairs,  '69,  34, 35. 
1869-^0.  Piers  extended  274  linear  feet,  '70,  45. 
1870-^1.  Construction  of  superstructure;  and  outer  crib  of  north  pier  repaired  and 

replaced.    Extension  of  south  pier,  9  cribs  30  feet  by  16  feet,  '71,  175. 
1871-^3.  Construction  of  superstructure  on  south  pier,  by  purchase  in  open  market 

and  hired  labor,  '72,  40 ;  '73,  40. 
1873-^4.  Bepairs,  and  dredging,  '74,  i,  201, 205. 

1874-^5.  Bepairs,  resurvey  of  nver  to  establish  dock  lines,  '75,  i,  272,  286. 
1876-^.  Operations  suspended  since  1875,  '79, 932,  1657. 
Physical  Characteristics. 
Description,  '66,  iii,  8,  iv,  76 ;  sand  brought  down  by  current,  '67,  149 ;  river  long, 

rapid,  and  full  of  sand,  deposit  of  sand  at  mouth,  '69,  107.    The  10-foot  curve 

advanced  280  feet,  '72,  205 ;  curve  advanced  260  feet,  '73,  291. 
Plans. 
By  Major  Baynolds,  for  1,800  linear  feet  of  crib  piering,  16  feet  wide  by  16  feet  high, 

and  dredging  to  a  depth  of  12  feet ;  estimated  cost,  $114,754,  '66,  iv,  77. 
Bv  H.  O.  Bothwell,  for  a  breakwater  f  mile  from  piers,  '73,  201. 
Private  and  Corporate  l¥ork. 
Private  piers  iiyured  by  freshet,  '69,  106.    Character  of  work  not  substantial,  '70, 

151.    Damage  to  harbor  from  indiscreet  dredging  by  private  parties,  '72,  205. 

Encroachments  on  river  channel,  '73,  291 ;  '74,  i,  203.    The  necessary  jurisdic- 

tion  ceded  to  United  States  by  owners  of  river  fronts,  '79,  169,  1657. 
Projects. 
By  Colonel  Cram,  for  modifications  of  M^or  Baynolds's  plan,  depth  of  channel  10 

feet,  adopted,  '67,  147, 149, 151 ;  '69,  107. 
By  M^jor  Poe,  for  increase  in  width  of  cribs  to  18  feet,  sheet-piling  the  north  side 

of  river  for  1,000  feet,  '70,  152. 153-158. 
By  Mi^or  Weitzel,  for  extension  of  north  pier,  and  dredging  bar  at  mouth  of  river 

as  experiments,  '72,  206;  '73,  291. 
By  Major  Harwood,  for  restoration  and  completion  of  harbor,  S.  Doc.  70, 45th  Cong., 

3d  Sess.,  '79,  169,  1657. 
History  of  projects,  '76,  ii,  532. 
Secretary  of  l¥ar. 

Conditions  imposed  by  Secretary  of  War  for  bridging  the  river,  '79, 1658. 
Sarveys. 
1866.  Under  directions  of  Maj.  Baynolds,  '66^  ii,  41,  iii,  8.    Beport,  '66,  iv,  76,  90. 
1868.  Under  direction  of  Colonel  Cram,  resurvey,  '67,  147 :  '68*  141. 
1872.  Under  direction  of  M%Jor  Poe,  ox  a  bar  1  mile  from  the  ends  of  piers,  '72,  206. 

1874.  Under  direction  of  Major  Weitzel,  resurvey  of  river,  and  establishing  dock 
lines,  '75,  i,  272,  286. 

1875.  By  H.  A.  UlfFers,  under  direction  of  M^or  Weitzel,  '76,  ii,  550. 
Maps. 

Of  survey  by  H.  G.  Bothwell,  under  dire<5tionof  Major  Weitzel,  in  1874,  8.  Doc. 
70,  45th  Cong.,  3d  Sess. 


AUX  BECS  SGIESy  ]!IICB[.~(See  Frakkfort  Harbor.) 
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BAIiTimOBE  HABBOB,  MD*  (Patapsco  River).— Improvsment  of. 

Appropriations. 

mse $20,000, '66,  iii,  36. 

1837 15,000,  '66,  iii,  36. 

1838 20,000,  '66,  iii,  36. 

1852 20,000, '66^  iii,  36. 

1856 100,000,  '66,  ui,  36. 

1864 20,000, '66^  iii,  36. 

1866 5,200,  '66,  ii,  24,  iii,  23;  '67,  426;  '70,  419. 

1867 75,000, '67,  420,  4S»,  426;  '70,419. 

1868 17,000, '68*25,62,601;  '69,53;  '70,419. 

1869 26,730, '69,  22. 

1870 42,900, '70,  69,420;  '71,71,585. 

1871 50,000, '71,71. 

1872 100,000, '72,  67,680;  '74,11,18. 

1873 200,000, '73,  72,761:  '74,  ii,18. 

1874 75,000,  '74,  i,  81,  ii,  18. 

1875 75,000,  '75,  i,  87,  ii,  67. 

1876 75,000,  '76,  i,  62,285;  '77,  59,275. 

1878 75,000,  '78,  66,449. 

1879 160,000,  '79.  76,494. 

Total  to  1879. . .  |1, 171, 830. 
Total  to  1875,  inclusive,  $841, 830,  H.  Doc.  120,  44th  Cong.,  let  Seas. 
Commerce. 
Statistics,  '66,  iv,  235;  '67,  417;  '68*  689;  '71,  588-590;  '72,  682-685;  '75,  762; 
'74,  ii,  23;  '76»  286-288;  '77,  276;  '78,  449;  '79,  794. 
Contracts. 


Fobes  &  Co.,  dredging,  at  16  cents  per  cubic  yard.  '75,  i,  86. — 1876.  Cortia, 
Fobes  &,  Co.,  dredging,  at  9f  cent-s  per  cubic  yard,  '77,  275. — 1876.  Morris  A 
Cummings,  dredging,  at  12^  cents  per  cubic  yard,  '75,  i,  86. — 1877.  A.  P.  Brown, 
dredging,  at  9^  cents  per  cubic  yanl^  '77,  275. — 1878.  Ainerican  Dredging  Com- 
pany, dredging,  at  9|  cents  per  cubic  yard,  '79,  494. 
Abstract's  of  contracts,  '67,  419  ;  '68,  691. 

Abstracts  of  bids,  '66,  iv,  235;  '67,  417-419;  '68,  689-691;  '71,  588;  '72,  681;  '73, 
763,  764;  '75,  ii,  67;  '77,  275,276;  '79,  494. 
ISnfflneers. 
Chief  of  Enginerrs. 
Reports, '66,  i,  3,  ii,24,41,Ui,23,36;  '67,  41,42,424;  '68,  25,  62;  '69,  25,62;  '70^ 
69;  '71,  71;  '72,  67;  '73,  72;  '74,  i,  81 ;  '75,  i,  86;  '76,  i,63;  '77,  58;  '78^  64; 
'79,  76. 
Board  of  Ekginbers. 
An  advisory  board  appointed  by  the  President  at  the  request  of  the  State  of 
Maryland  to  consider  the  pier  and  bulkhead  lines  of  Baltimore  Harbor.    Be- 
ports,  '79,497,500. 
(Bri.  Gen.  Humphreys,  C.  P.  Patterson,  U.  S.  C.  S.,  and  Migor  Craighill.) 
Engineers  in  Charge. 
MaJ.  H.  Brewerton,  1853.  '66,  i,  37. 

Col.  J.  D.  Graham,  in  1865,  '66,  i,  3.    Beport,  '66,  i,  37,  38,  39,  ii,  24. 
Maj.  W.  P.  Craighill,  1866,  '66,  ii,  24.    Reports,  '66,  iv,  23^236 ;  '67,  417, 423, 424. 
Mai.  J.  G.  Parke,  in  1867,  '68,  694. 
Col.  J.  H.  Simpson,  1868,  '68,  694.    Reports,  '68,  688-691 ;  '69,  374  ;  '70,  416,420. 

Maj.  W.  P.  Craighill,  1H70  to ,    Reports,  71,  585;  '72,  679;  '73,  760;  '74,  ii, 

17-23;  '75,  Ik  66;  '76,  i,  284;  '77,  273;    '79,  492. 
Capt.  C.  B.  Phillips,  in  1878,  in  temporary  charge.    Report,  '78,  447. 
Assistants. 
Lieut.  W.  R.  Livermore,  '69,  52. 

Capt.  C.  B.  Phillips,  '71,  71 ;  '72,  67 ;  '73,  70;  in  immediate  charge,  '77, 275. 
N.  H.  Hutton,  in  immediate  charge,  '74,  ii,  23. 
Estlntates. 
For  Brewerton  Channel,  150  feet  wide,  22 feet  deep,  1390.000,  '70,  419. 
By  Lieut.  Col.  Graham,  in  1865,  for  removal  of  lumps  from  channel  by  dredging, 

$5,200,  '66,  i,  38. 
By  Major  Craigbill,  in  1866,  for  channel.  150  feet  by  22  feet,  (193,050  to  ^223,500 ;  for 
channel  200  feet  by  22  feet,  $320,250  to  $329,700,  '66,  ii,  24,25;  revised  after  re- 
survev  to  $164,700  to  $r4b,5U0,  $295,200  to  $198,900,  '66,  iv,  23V,  234.    The  latter 
adopted.  '70,  419. 
For  completion  of  the  work,  $250,000,  '67,  417. 
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BAI«TIRIOBE  HABBOB,  IHB.— Continued. 

E  stimates— Continued. 
By  Col.  Simpson,  in  1869,  for  completion  of  revised  piojeot,  $107,600,  '70,  420. 
By  M%)or  Craip^hiU,  in  1871,  numerous  estimates  ror  widening  and  deej^ening  the 

omuinel,  '71,  585. 
By  MaAoT  Craighill,  in  1879,  for  completion  of  existing  project,  $100,000,  '79,  494 ; 
$50,000  per  annum  for  repairs,  '79,  493. 
Financial  Statements. 
'67,  42;  '68,  62,  691 :  '69,  53,  375 :  '70,  69,  420;  '71.  71,  588 ;  '72,  67,  680 ;  '73,  72, 
762 ;  '74.  i,  81,  ii,  18 ;  '75,  i,  87,  ii,  67 ;  '76,  i,  63,  285 ;  '77,  59, 275 ;  •78»  65, 449 ; 
'79,  76,  494. 
Operations. 
fiistory  of  operations  from  1852  to  1879,  '70,  417-420;  '74,  ii,  19-23;  '79,  492. 
1865-^66.  Dredging  with  United  States  dredges,  '66,  ii,25. 
1866-^67.  Dredgine  in  Brewerton  channel  below  North  Point,  '67,  42. 


1867-'68.  Result  of  dredging,  the  extension  of  channel  from  Brewerton  channel 
south,  past  the  Belvidere  Shoal,  with  width  of  500  feet  for  a  distance  of  5  miles, 
'68,62,b88. 

1868-^^.  Dredging  in  Brewerton  and  Craighill  channels,  '69  5@,  374. 

1869-^0.  Dredging  in  Brewerton  and  Craighill  channels,  '70,  416,  417. 

IS/O-^l.  Dred^g  with  United  States  dredges,  and  by  contract,  in  Brewerton  and 
Craighill  channels,  '71,  71,585,586. 

1871-^2.  Dredging  by  contract,  a  large  amount  also  done  by  city  authorities,  '72, 
67,679. 

1872-^3.  Dredging  by  United  States  and  city  of  Baltimore,  '73,  72,  761,  762. 

187^^4.  Dredging  continued,  '74,  i,81,  ii,  17.    Results,  '74,  ii,22. 

1874-^5.  Dredging  by  contract  continued,  '75,  i,  86. 

1875-76.  Brewerton  channel  widened  40  feet  by  dredging,  '76,  i,  63,  284. 

1876-^77.  Dredging  by  contract  continued,  '77,  58,  274.    Results,  '77,  273. 

1877-78.  Dredging  300,145  cubic  yards,  '78,  64,  449, 

1878-79.  Dredging  481,416  cubic  yards,  '79,  76, 493. 
Physical  Characteristics. 

•66,  i,37,  u,25;  '67,  420,  421;  '74,  ii,  19,22, 23;  '79,  493. 
Private,  Corporate,  and  State  UTorit. 

Dredging  by  city  and  State  authorities,  '66,  ii,25. 

The  city  and  State,  fh>m  1852,  to  1868,  appropriated  for  harbor  improvement,  $257,- 
233.81;  $184,317.06  expended  in  deepening  channel  below  Fort  McHenry,  '70, 
419. 

The  city  appropriated  $200,000  for  dredginff,  '72,  67.    $200,000  more,  '73,  72, 761, 762. 

The  State  of  Maryland  appropriated  |^,(W0,  in  1876,  to  defray  the  expenses  of  an 
advisory  board  and  survey.    Reports,  '79,  497-500. 

History,  '74,11,19,23. 
Projects. 

For  Brewerton  channel,  150  feet  by  22  feet,  '67,  420. 

By  Colonel  Graham,  for  removtJ  of  lumps  from  channel,  near  the  mouth  of  river,  by 
dredging,  '66,  i,  38. 

By  Mi^or  Craighill,  for  alteration  of  the  direction  of  a  portion  of  channel,  and  dredg- 
ing to  20afeet  in  width,  '66,  iv,  233,234;  '67.  42.417,420,422.  For  widening 
lower  channel  to  400  feet,  and  upper  channel  250  feet,  both  24  feet  deep,  '72, 
67  *  '73  72  761 

History,  '67,  417, 419, 420, 423 ;  '74,  ii,  17, 19-23. 
Surveys. 

1859.  %!6,ii,25. 

1865.  By  Colonel  Graham,  examination,  '66,  i,  37. 

1866.  By  Major  Craighill,  examination,  '66,  iL  24. 

1866.  Under  direction  of  Major  Craighill,  by  United  States  Coast  Survey,  resurvey, 

'66»  iii,  23;  iv,  234;  '67,  41,42,417. 
1874.  Under  direction  of  Mi^or  Craighill,  resurvey,  '74,  i,  81,  ii,  17. 
1876.  Under  direction  of  Superintendent  Coast  Survey,  by  I.  M.  Down,  Assistant,  in 

relation  to  pier  and  bulkhead  lines.    Reports,  '79,  499, 500. 
Maps. 
Of  Patapsco  River  and  approaches,  '66, 1. 

[C.C] 


BABIVEOAT  BAT,  N.  J.— Exabonation  of. 

Made  by  Lieut.  Col.  C.  S.  Stewart,  in  1868..  to  determine  the  necessity  of  opening 
an  inlet  from  the  Atlantic  Oc<)an  at  a  point  near  the  head  of  Barnegat  Bay 
Reports,  '68,  64,708,  710. 
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BATBI,  MC— DcPBOYEiDDrr  of  ''  gut"  opposite. 

1878 ^7,000/78^39. 


Approprittlians. 

1870 110,000,  '70,  81. 

1871 6,500, '71,90. 

liistoof  appropristioDB,  '71,  845;  '73,  1065;  '78^  196;  '79,  253. 
Ho  fiirtlier  appxopriatioiiB  required,  '71,  90;  '73,  96. 

ObfltroctioDB  to  '67,  49, 499 ;  '69,  62.    Benefit  of  improyement  to  commezoe,  '67, 

500 ;  '78^  199.    Commercial  importance  of  the  "Gat,"  '78^  199 ;  '79,  254. 
Btatutics,  '67,  499,  500;  '78»  254.    . 
Contracts. 
1878.  With  James  Andrews,  for  rock  excavation,  '79,  253.—1879.  With  W.  W. 

Wright,  for  dredging,  at  30  cents  per  cubic  yard,  '79,  253. 
Abstract  of  bids,  '79,  t^. 
Abstract  of  contract,  '79,  255. 
Iiiiffiiieerfiu 
Chief  of  Engineebb. 
Reports, '67,  49;  '69,  62;  '70,  81;  '71,  90;  '72,  89;  '73,  98;  '78^  38;  '79,  45. 

Lieut.  CoL  G.  Thom'   1867  to .    Reports,  '67,  496;  '70,  506;  '71,  845;   '72, 

932;  '73, 1064;  '78,  196;  '79,  252. 
Eflttmates.    (See  Projects.) 
Fimancial  Statements. 

'71,  90,  846;  '72,  89,  932;  '73,  98,  1065;  '78^  39, 197;  '79,  46,  254, 
Operations. 


Year. 

BemarkB. 

Befarence. 

Died^g. 

Book. 

1870-71 

Oub.yd». 
6,650 

OlStona 

290  ovibio  yards  . . . 

Also  two  wxeoka  remoTod  . . 

71,845,846. 
>72, 032. 

1871-72 

187^73 

750  onbioVarda  . 

73,08,106s. 

1878-79 

79,46.253. 

Physical  Gbaracteristics. 

Tides,  '67,  499.    Character  of  ledge,  '71,  845.    Velocity  of  current,  '71,  846.    The 
"Gut"  described,  '78,  198. 
Projects. 

By  Lieut.  Col.  G.  Thom,  for  removal  of  Boiler  Rock  and  a  ledge,  also  dredging 
to  deepen  channel  at  an  estimated  cost  of  $16,500,  '67,  499 ;  '70,  81.  For  digg- 
ing shoal  to  give  a  depth  of  12  feet  at  mean  low  water,  and  also  for  blasting,  at 
an  estimated  cost  of  $17,000,  modified,  subsequently,  to  give  a  depth  of  11  feet^ 
and  then  to  include  a  rubble-stone  jetty,  increasing  original  estimate  to  $35,000; 
'78,  39, 197 ;  '79,  253. 
Surveys. 

1867  and  1878.  Under  direction  of  Lieut.  Col.  Thom,  '67,  499;  '79,  25.3. 


BATTEBT  BBBF.— (See  East  Riveb,  N.T.) 

BATFIBIiD  HABBOB,  l¥IS.-~Survey  ordered  by  act  of  March  3, 1879,  '79, 

155. 


BATOU  BABTHOIiOnTElF,  I^A.— Survbt  of. 

Commerce. 

Importance  of  improvement  to,  '72,  383. 
Statistics,  '72,  ^;  '79,  1000,  1002. 
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BATOU  BABTHOI.OB1EW,  £.A.— Oontinaed. 

Enyineers. 

Chief  of  Enqinbicrs. 
Report8,*71.  59;  '72,  55;  '78^  88;  '79, 118. 

ENGINXER0  IN  ChaBGE. 

Lieut.  Col.  W.  F.  Baynolds,  1872.    Report,  '72,  390. 
M%j.  W.  H.  H.  Benyaurd,  1879.    Report,  '79,  997. 

AjBCUSTANTS 

A.H.BlalsdelL    Report, '73,  383. 
M.  L.  Lam.    Report,  '79,  997. 
EsUmates. 
By  A.  H.  Blaisdell,  for  the  remoyal  of  obstmctioiiB,  $34,716.  '72,  383,  386. 
By  L.  M.  Lam,  for  removal  of  obstractionB,  |23,006,  '79,  1003. 
Physical  Characteristics. 

Described,  '72,  384;  '79,  998,  999. 
Plans. 
By  A.  H.  Blaisdell,  for  the  remoTal  of  obstractions,  '72,  385,  386. 
Bv  H.  L.  Lam,  for  the  removal  of  obstractiouB,  '79,  1003. 
Prlrate,  State,  and  Corporate  IFork. 
Improvement  of  river  by  State  of  Louisiana  in  catting  trees  and  removing  snogs, 

'72,  385;  '79,  1002. 
Appropriation  by  State  for  improvement,  declared  onconstitntional,  '72,  385;  '79, 
1002.    Early  improvement  by  State,  '79,  1000. 
Surveys. 
Ordered  by  act  approved  March  3, 1871.  '71, 59;  assignment  to  Lient.  Col.  Raynolds, 

and  made  nnder  his  direction  by  A.  H.  Blaisdel^  C.  E.    Report,  '72,  383. 
Ordered  by  act  approved  Jane  18,1878,  '79, 118;  assigned  to  M%j.  Benyanrd,  and 
made  nnder  his  direction  by  M.  L.  Lam.    Report,  '7  9,  997. 


BATOU  COUBTABJLKU,  I.A.— Snrvey  ordered  by  act  of  March  3, 1879,  '79, 

112. 

BAYOU  DEOIiAIZEy  JLA.— Survey  ordered  by  act  of  March  3,1879,  '79,  112. 


BATOU  liA  FOUBCHB,  JLA.— Improvembnt  of. 
(See  also  Donaldsonville  to  Rio  Grande  River,  etc.) 

Appropriations. 

1^  (survey) $2,500.    Act  of  August  30. 

1878 10,000, '78»  85. 

1879 10,000, '79,  107. 

Commerce. 
Commercial  importance  of  the  bayou,  '74,  i,  766,  768 ;  of  country  a<Uacent  to  the 
bayou,  '74,  i,  768.    Justification  of  improvement,  '74,  i,  769.     List  of  obstruc- 
tions, '74,  i,  767. 
Statistics,  '74,  i,  768. 
Engineers. 
Chief  of  Enginebrs. 

Reports,  '73,  66;  '74,  i,  74;  '78»  84;  '79,  107. 
Engineer  in  Charge. 

Maj.  C.  W.  Howell,  1873  to ,    Reports,  '74,  i,  765 ;  '78,  613 ;  '79,  901. 

R.  B.  Talfor,  1873.    Report,  '74,  i,  766. 
Estimates.    (See  also  Projects. ) 
By  R.  B.  Talfor,  for  dredging  and  removal  of  snag^  stumps,  and  wrecks,  $100,100, 
'74,  i,  767. 
Financial  Statements. 

'78^85,613;  '79,  107,  90L 
Operations. 
1878-79.  Wrecking-flat  built;  169  obstructions  removed  from  tbe  channel,  '79,  901. 
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BATOV  liA  FOUBCHEy  I^iu— Oontmned. 

Pliysl«al  Characteristics. 

Causes  of  crevasses,  '74,  i,  767.    Gontinaed  raising  of  levees  necessary,  '74,  i,  767, 
769. 
Plans. 

By  B.  B.  Talfor,  for  dredging  and  removal  of  snags,  stamps,  and  wrecks,  to  give  a 
3-foot  channel  from  Parr's  Canal  to  Donaldsonville,  '74,  i,  767.  For  the  con- 
stmction  of  a  lock  at  the  head  of  the  bayou,  and  converting  it  into  a  tide- 
water canal,  '74,  i,  768. 

By  MaJ.  Howell.    1.  For  construction  of  lock  and  dam  at  head  of  bayou.    8.  See 
Projects,  '74,  i,  769.    Comparison  of  different  plans,  '74,  i,  769,  770. 
Projects. 

By  M%|.  Howell,  for  relief  of  flood-gorge  by  removal  of  stumps  and  snags  from  the 
bayou  between  Thibodauxville  and  Parrs  Canal,  at  an  estimated  cost  of  |10,000, 
'74,  i,  769,  770.    For  dredging  Upper  Bayou  to  a  depth  of  4  feet,  '79,  901. 
Surveys. 

1873-74.  By  R.  B.  Talfor.    Report,  '74,  i,  766. 


BATOV  IIIAIVCIIAC9  liA.— (See  Pass  Ain>  Batou  Manchac.) 
BAY017  PIEBBB,  I.A.--(See  Rrd  River.) 


BATOV  ST.  JOHN,  I.AKB  PONTGHABTBAIN,  AND  TWB  BIO- 

OliBTS.— Examination  for  a  gonnectino  ship-canai^ 

Engineers. 

Chixf  of  Enginebrs. 

Reports, '70,  31;  '71,66. 
Engineers  in  Charge. 
Capt. C.W.Howell,  1870,  Report,  '71,  524. 
Physical  Characteristics. 

Description  of,  '71,  525. 
Plans. 
By  the  New  Orleans  and  Ship  Island  Canal  Company,  for  a  canal  firom  the  month 
of  Bayou  St.  John,  through  Lake  Pontchartrain  and  the  Rigolets  to  Ship 
Island,  '71,  524.  Captain  Howell  considers  this  route  unfavorable  for  adiip- 
canal,  owing  to  the  excavation  required  through  an  unstable  material  exposed 
to  the  action  of  the  waves  and  currents,  '71, 66. 


BATOV  TBCHBy  liA.— Improvement  of. 


Appropriations. 

1870.  Foi 


Por  survey,  |5(X),  '70,  347. 
1870.  For  improvement,  $17,500,  '70,  61. 
Commerce. 

Justification  of  improvement,  '72,  556,  568. 
Engineers. 
Chief  of  Engineers. 

Reports,  '70,  61,  347;  '71,  66;  '72,  61. 
Engineers  in  Charge. 
Capt.  C.  W.  HoweU,  1870  to  1872,  '70.  61 ;  '71,  64 ;  '72,  60. 
Reports,  '70,  347,  351;  '71,  516;  '72,  556,  568. 
Assistants. 
W.  D.  Duke,  '70,  347,  350. 
D.  M.  Kinsgbury,  '72,  557,  568. 
Bstlmates. 

By  Captain  Howell,  for  removal  of  obstructions,  $18,472,  '72,  360. 
Financial  Statements. 
'71,65,516;  '72,556. 


BIVEBS  AND  HABB0B8.  65 

BATOU  TfiCHE,  I^.— Oontinned. 
Operatioiis. 

18G&-^0.  Work  deferred  on  aoooont  of  nnheaUhiness  of  the  season,  '70,  61. 
187(M71.  All  obstraotions  removed  from  month  to  New  Iberia,  '71,  65,  516. 
1871-72.  Completion  of  work;  navigation  improved  from  St.  Martinsville  to  the 
Atchafalaya  River,  75  miles.    List  of  obstmctions  removed,  '72,  61,  556. 
Physical  Cbaracteristlcs. 

Description  of  obstmctions,  '70,  348. 
Private  and  Corporate  l¥ork. 
State  of  Louisiana  appropriated  (30,000  for  removal  of  overhanging  trees  and  pro- 
jecting logs ;  work  in  progress,  '70,  350. 
Projects. 
1870.  By  Captain  Howell,  for  removing  wrecks,  snags,  trees,  and  other  obstraotions 
in  Bayon  Tdche,  '70,  349;  '72,  556. 
Surveys. 
1870.  By  Captain  Howell,  '70,  61,  347,  351. 


BATOU  TEBBEBOIVNEy  I^.— Survey  ordered  by  act  of  March  3,   1879,. 

'79,112. 

BATOU  TEBJnilililOIV,  JLA.— Survey  ordered  by  act  of  March  3, 1879,  '79, 118.. 

BATOU  iriNSBTy  I^A.— (See  Bed  Biyer.) 


BEAB  CBBBK  HABBOB,  N.  T.^Survet  of. 

Commerce. 

Commercial  interests  entirely  local,  '73,  385-387. 
Statistics,  '73,  386,  387. 
Bngiiieers. 
Chief  of  Engineers. 

Beports,  '72,  48;  '73,49. 
Engineer  in  charge. 

M^.  J.  M.  Wilson,  1872,  '72,  48.    Beport,  '73,  385. 
Assistant. 
James  S.  Lawrence.    Beport,  '73,  386. 
Estimates. 

By  Mfg.  Wilson,  for  pier  extension  and  rock  excavation,  |350, 181.93,  '73,  386,  388:. 
Physical  Characteristics. 

General,  of  Bear  Creek,  '73,  385, 386. 
Private  and  Corporate  l¥orlK. 
Improvement  by  a  harbor  company,  '73,  386,  387.    Two  piers,  60  feet  apart,  con- 
structed, '73,  386. 
Plans. 
By  Mig.  Wilson,  for  extension  of  west  pier  to  12  feet  of  water;  removal  of  the 
present  east  pier  and  constmction  of  a  new  one  parallel  to  and  200«  feet  from 
the  west  pier ;  also,  excavation  of  rock  between  the  piers,  and  in  the  creek 
to  12  feet  of  water;  estimated  cost,  $250,181.73,  '73,  385-388. 
Surveys. 
1872.  Under  direction  of  Maj.  Wilson  by  J.  S.  Lawrence.    Beport,  '73,  386.. 


BEIiFAST  BAT  AIVD  HABBOB,  IXIB.— iMPRovEifENT  of. 


1876,  $5,000,  '77,34. 
1878,12,000,  '78,38. 
1879,    5,000, '79.  45. 


Appropriations. 

1826,  $1,200.    Act  of  May  20. 
1834,    4,600.    Act  of  Jane  *28. 
1837,       466.    Act  of  March  3. 
List  of  appropriations,  '79,  251. 
Commerce. 
Benefit  of  improvement,  '76,  i,  194;  '77,  161.    Commercial  advantages  of  Belfastw 

'76,  i,  194. 
Statmtics,  '76,  i,  191;  '77,  161;  '78»  195;  '79,  251. 

Sen 


SB  im>isx.  OF 

BELFASV  BAT  AKD  HAttBtiil,  I.A.r-Oontinaed. 

€ontraetfik 

1877.  With  James  M.  Andrews,  for  rock  excavation,  '77,  161.— 1878.  With  Atlaiitio 

Dredging  Company,  for  dredginK,  at  38  cents  per  onbic  yaard,  '79,  261. 
Abstracts  of  bids,  '77,  161;  '79,  252. 
Abstracts  of  contracts,  '77,  161 ;  '79,  252. 
Enirineersu 
Chief  of  Engineebs. 

Reports,  '76,  i,  48;  '77.  34;  '78^  37;  '79,  45. 
Engineer  in  Chabge. 

Lieut.  Col.  G.  Thorn,  1875  to ,  Reports,  '76,  i,  190;  '77,  159;  '78»  194;  *V9, 

250. 

ASSlSTAl^T. 

A.  C.  Both,  1875.    Report,  '76,  i,  191. 
Estimates.    (See  also  Projects.) 

By  A.  C.  Both,  for  construction  of  breakwater,  $310,000,  '76,  i,  191,  193. 
Financial  Statements. 

'77,  34,  IGl ;  '78,  38,  195;  '79,  45,  252. 
Operations. 
1877-78.  Portions  of  ledge  off  Lane's  wharf  removed,  '78^  194. 
1878-'79.  Dredging  of  shoal  to  depth  of  10  feet  at  mean  low  water,  '79,  251. 
Pbysieal  €iiaracteristic8. 
(General,  '76,  i,  190.    Tides,  '76,  i,  190.    Obstructions:  shoal  and  a  sunken  ledge, 
•76.  i,  190,  192. 
Plans. 
By  A.  C.  Both,  for  construction  of  a  breakwater  between  McGilvery's  ship-yard  and 
Patterson's  Point,  in  two  sections,  one  running  from  each  place,  toward  each 
other,  1,500  feet  and  900  feet  in  length,  leaving  an  opening  of  800  feet  between 
the  outer  ends j  piers  to  be  10  feet  wide  on  top  and  14  feet  above  mean  low 
water,  '76,  i,  190,  192. 
Projects. 
By  Lieut.  Colonel  Thorn.    1.  To  dredce  shoals  to  a  depth  of  12  feet.    2.  To  remove 
ledge  off  Lane's  wharf  to  a  deptn  of  7  feet,  at  an  estimated  cost  of  $37,000, 
•76,  1,190-193;  '78,38. 
Surveys. 
1875.  By  A.  C.  Both.    Report,  '76,  i,  191. 


BEIiiL  RIVER,  MlCil.— Survey  ordered  by  act  of  March  3,  1879^  '79, 170. 

RGROEN  NECK,  W.  J.,  SHIP-CANAL..— Survey  ordered  by  act  of  March 

3,  1879,  '79.  m. 


BL.ACK  L.AKE  HARBOR,  MICH.— Improvement  of. 


lt?73,  $12, 000  00,  '73,39. 

1874,  15,000  00,  '74.  i,  45. 

1875,  15,000  00, '75,  i,  49. 

1876,  15,000  00, '76,1,  102 

1878,  10,000  00, '78^123. 

1879,  6,000  00, '79,  165. 


Appropriations. 

1852,  $8, 000  00.    S.  Doc.  42,  35th  Cong , 

Ist  Seas.,  p.  58. 
1866,55,615  31,  '66,  iii,  10. 
1867,  51,000  00,  '67,  106;  '70,  146. 

1870,  10,000  00, '70,  43. 

1871,  10,000  00, '71,  41. 

1872,  10,000  00,  '72,  38. 
Statements  of  appropriations,  '74,  i,  189;  '78,  1624. 

Commerce. 
Importance  as  harbor  of  refuge,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  p.  87;  '66.  iv. 

108;  '67,  107. 
Commercial  interests  in  1857,  S.  Doc.  42,  35th  Cong.,  Ist  Seas.,  p.  87. 
Justification  of  improvement,  '66,  iv,  107. 
Benefits  of  improvement,  '67,  107 ;  '68,  121. 
Requirements  of  commerce,  *75.  i,  49. 
Discussion  of  local  commercial  interests,  '77,  915. 
Statistics  of  commerce,  '66,  iv,  107;  '67,  106,  107;  '68.  121;  '69,  96;  ^70,  140; 

'71,  151;  '72,  191;  '73.  275;  '74,  i,  190;  '75,  i,  256;  '76,  ii,  502;  '77,  915; 

'78,1212;  '79,1624. 


BIYEBS  A19D  HABBOBS.  67 

BJLACK  £.AKS  HABBOB,  HIOB.— Gontanued. 


Yeatr. 


1866 
1866 
1866 
1866 
1869 
1870 
1870 
1870 
1871 
1871 
1872 
1873 
1874 
187fi 
1876 
1878 
1879 


Contnotor* 


John  Boost 

L.N.KiinbaU 

J.  ILLedlie 

J.E.MUler 

r.  Stuart  White.... 

W.  B.  Johnaon 

John  Boost 

Pierce  AWhoHng... 
Uriah  Colbert  Sc  Co  . 
Pierce  Sl  Whaling. .. 

John  Boost 

Colben  Sc  Hopkins.. 
Jan.  Yan  Dyk  &,  Co . 

T.Ii.Bos8er 

SonSerft  White 

K.8.  Gere 

SquierA  White 


Contract  for^ 


Materials, 
do. 
do. 


Labor  and  dredging 

Materials  and  labor 

Materials 

do 

do 

Materials  and  hkbor  

Materials 

do 

Materials  and  labor 

do 

do 

Materials,  labor,  and  dredging . 

Materials  and  labor 

Dredging 


Beference. 


'67, 
W, 
W, 
W, 

'Tl, 

3J' 

'Tl, 
'71, 

'76, 
'76, 
'77, 
'79, 
'79, 


68,  108;  '68,  122. 

58,  108;  '68, 122. 

58,  108;  '68, 122. 

58,  108;  '68, 122. 

05. 

148,  160. 

148,  150. 

148,  150. 

148,160. 

148,  150. 

276. 

276. 

i,  255. 

1,255. 

914. 

1622. 

1622. 


Abstracts  of  bids,  '71, 150 :  '73,  276 :  '75,  i,  255,256:  '77, 915. 
Abstracts  of  contracts,  '67,  58,  108;  '68*  122;  '69,  84,95;  '71,  150;  '73,  276;  '75, 
i,  255,  256;  '77,  915:  '79,  1625. 
I>oeameiit8«    (Not  pnolished  in  reports.) 
S.  Doc.  20,  3l8t  Cong.,  1st  Seas. 
S.  Doc.  1,  34th  Cong.,  Ist  Sess. 
Engineers. 
Chief  of  Ekgineers. 
Reports,  '66,  i,  5,  iii,  10 ;  '67,  24,  103 ;  '68*  33 ;  '69, 32, 105 ;  '70,  42 ;  '71, 40 ;  '72, 
38;  '73,  38;  '74,  i,44;  '75,  i,  49;  '76,  i,  102;  '77,  108;  '78,  122;  '79,  164. 
Board  of  Enginebrs. 
1869.  For  the  consideration  of  certain  stractures  for  harbor  improYement  on  Lake 

Michigan ;  opinions  and  recommendations,  '69,  104, 105. 
(Lient.  Col.  Raynolds,  Majors  Wheeler,  and  McFarland,  and  Capt.  Farquhar.) 

Msq.  J.  D.  Graham,  1855  to  1857.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  p.  84. 
Maj.  J.B.Wheeler,  1866  to  1869.    Reports,  '66,  It.  104;  '67,  106;  '68,  121. 
M^.  F.  U.  Farqnhar,  1869  to  1872.    Reports,  '69,  94,  98;  '70,  138, 145 ;  '71,  148; 
'72,  181. 

M^j.  S.  M.  Mansfield,  1872,  to .    Reports,  '72,  191 ;  '73, 274 ;  '74,  i,  187 ;  '75, 

i,  255;  '76,  ii,  500;  '77,  914;  '78,  1211;  '79,  1622. 
Assistants. 
J.  R.  Rowes.    Report,  S.  Doc.  20,  31st  Cong.,  Ist  Sess. 
Capt.  A.  Mackenzie.    Reports,  '66,  iv,  105;  '67,  106;  '68,  121. 
Estimates*    (See  also  Plans  and  Projects. ) 
1849.  By  J.  R.  Rowes,  for  a  through  cut  and  parallel  piers  to  20  feet  of  water  in 
Lake  Michigan,  $105,225.78,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  p.  84 ;  '66.  iv,  104. 
1657.  By  Mai.  Graham,  for  piers,  close  piling,  pile  wharfing,  excavation,  and  dredg- 
ing, $128,343.02,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  p.  86;  '66,  iv,  104. 
1866.  By  Major  Wheeler,  for  completion  or  present  channel,  $106,238.04,  '66,  iv,  105, 

107,109;  '70,  145;  '74,  i,  187. 
1866.  By  Lieut.  Mackenzie,  for  improvement  at  the  point  recommended  hy  Major 

Graham,  $242,272.75,  '66,  iv,  107, 109. 
1870.  By  Major  Farqnhar,  for  revetment  and  dredging,  $30,801.75,  '70,  42,  43,  139; 

•74,  i,  188. 
1870:  For  extension  of  piers,  revetment,  and  dredging,  $100,480.65,  '70,  148. 
1873.  By  Major  Mansfield,  for  pier  extension,  $50,000,  '73, 275 ;  '74,  i,  188,  189;  '76, 
il,  501. 

1876.  For  pier  extension  and  repairs,  $16,033.80,  '76,  ii,  500. 

1877.  For  pier  extension,  $32,000,  '77,  914. 
1879.  For  completion,  $37,a3:«.40,  '79,  165. 

Expenditares.    (See  also  ^<  Financial  Statements.") 

In  repairs,  1866  to  1876,  $11,005.10,  '76,  ii,  502. 
Financial  Statements. 
'66,  i,  5,  iii,  11;  '69,  33;  '70,  43,  139,  146,  148;  '71,  41,  149;  '72,  38,  191;  '73,  39, 
275:  '74,  i,  44,  189,  '75,  i,  49,  256;  '76,  i,  102,  ii,  502;  '77,  108,  915;  '78,  123, 
1212;  '79,  165,  1624. 


68 


INDEX  OF 


BI.ACB  JLAKB  DABBOBt  llIGn.-Ooiitliiaed. 

IfiU 
operations  suspended  from  1852  to  1866,  '66,  i,  5. 


Operationfiu 

Out 


North  atte. 

Sonth  Bide. 

Drodg. 
ing. 

Bemarks. 

Year. 

1 

i 

i 

II 

QD 

1 
1 

1 

1 

& 

1887-'68.. 

224 
32 

L./L 

L./L 

128 
100 

82 

100 

i./t 

L,fL 

C.ydt. 
104,505 

C  Cribs  sank  la  gap ... . 
{  Crib  dlaplaoed 

'73,  89,  2^5;    '74,  1, 
188. 

'74, 1,  44, 189. 
'75,  i,  49. 255. 
'76,1,10^11,500. 
'77  108,914. 
'78,122.1211. 

'79, 164,  1822. 

1868-'69.. 

675 

32 

leo 

32 

1809-70.. 

Bepairato  piers 

South  pier  extended 
inward  to  prevent 
breach. 

Protection  to  north 
pier-head  built. 

Hfipairs  to  both  piers. 

1870-71.. 

82 

187l-'72.. 

820 
200 

82 

820 
200 
418 

100 

32,626 

1872-'73.. 

1873-74.. 

187-1-75. . 

60 
100 

50 
100 

100 
60 

100 
50 

1876-76.. 

1876-'77.. 

14,297 
35,776 

16,000 

Mhinr  rAnnirii . 

1877-78.. 

60 

700  feet  roTetment  re- 
paired. 

8  cribs  ballt  but  not 
sunk.    Repairs. 

1878-70.. 

Length  of  piers  constructed  from  August,  1867,  to  June,  1879,  '79,  1623. 

Temporary  pile  wharflng  built  in  lti52,  to  cover  and  protect  possible  subsequent 
work,  but  was  mostly  destroyed  by  storms  before  any  permanent  pier  work 
had  been  begun,  S.  Doc.  42,  35th  Cong.,  1st  Bess.,  p.  85.  Damages  to  cribs 
and  piers,  '68,  121 ;  '69,  33 ;  '70,  146.  Artificial  foundations  for  cnbs,  '6^  iv, 
105,  106;  '67,  106;  '68,  121;  '69,  99;  '70,  145;  '76,  ii,  503.  Sand-tight  back- 
ing for  pile  revetment  work,  '74,  i,  189;  '76^  li,  505.  Dredging  with  a  steam- 
tug,  cost  per  cubic  yard,  30  cents,  '73,  275;  '74,  i,  188 ;  '76,  li,  505,  Hi&tory  of 
operations,  '70, 146;  '74,  i,  188;  '76,  ii,  500,  502;  '79,  1624.  Itemarks  on  work 
'76,  ii,  505. 

Abstracts  of  materials  used  and  work  done,  '67, 107 :  '68*  122 ;  '70,  139 ;  '71,  149 ; 
'72,  IWI.    Revetment  rendered  tight  against  sand,  '79,  1622. 
Physical  €liaracteristicfiu 

General  characteristics  of  Black  Lake,  '70,  145;  '76,  ii,  502,  503,  506;  '77,915. 
Bed  of  marsh  clay,  '66,  iv,  106.    Sand  drift,  '73,  275.    Scour  of  sand  between 
piers,  '74,  i,  189.    Advance  of  shore  line,  '76,  ii,  505. 
Plans.    (See  also  <' Estimates.") 

By  Assistant  J.  R.  Rowes,  1849,  through  cut  dredged  to  10  feet  loining  Black  Lake 
with  Lake  Michigan ;  parallel  piers  to  20  feet  of  water  in  LaKe  Michigan.  Anx- 
•  iliary  bridge-jpier  in  constructing  permanent  work.  Greneral  plan  approved  by 
Board  of  Engineers  in  1853,  and  recommended  by  Migor  Graham ;  estimated 
cost,  $105,225.78,  '66,  iv,  104 ;  but  afterward  modified,  limiting  pier  extension 
to  10  instead  of  20  feet  of  water,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pp.  84, 86. 

By  Capt.  Farquhar,  1869,  protection  of  displaced  portion  of  south  pier  by  enrock- 
ment  and  close  piling,  '69,  98. 

By  Major  Mansfield,  for  repairs,  '79,  1623. 
Private  and  Corporate  IFork. 

Harbor  improvement  by  the  citizens  of  the  village  of  Holland  (about  1860,  '70, 
145)  in  opening  a  new  outlet  for  the  waters  of  Black  Lake  at  the  most  northerly 
of  the  two  sites  proposed  by  Major  Graham,  but  not  the  one  recommended  by 
them.  .Poor  condition  of  the  work  in  1866,  '66,  iv,  104,  105;  '70,  145;  '74,  i, 
164;  '76,  ii,  502.  Expenditures  in  improvement  by  the  harbor  commissioners 
of  Holland,  $30,000,  '66,  iii,  10,  iv,  106. 
Projects.    ( See  also  Estimates. ) 

By  Major  Graham,  1857,  two  parallel  crib  piers  to  12  feet  of  water;  and  a  throngh 
cut  C/onnecting  Black  Lake  with  Lake  Michigan,  revetted  with  close  piling;  the 
whole  to  be  dredged  to  a  depth  of  12  feet;  estimated  cost,  $128,343,  S.  Doc.  42, 
35th  Cong.,  Ut  Sess.,  pp.  85,  89,  175;  '66,  iv,  104. 


Biy£BS  AND   HARBORS.  69 

BI^ACK  I^ARE  HARBOR,  m€H.— Continiied. 

Projects— Continiied. 

By  Major  Wheeler,  1866,  for  continuing  the  improvement  begnn  by  the  citizens  of 
Holland.  Pier  extension  to  12  feet  uf  water  in  Lake  Michigan.  Close  piling  to 
12  feet  of  water  in  Black  Lake.  Sheathing  in  cut.  Dredging  to  12  feet  in  chan- 
nel, estimated  cost,  |106,238.04,  '66,  iv,  104,  106;  *67,  24,  106  j  '68,  33,  121; 
'70,  145:  '74,  i,  187;  '76,  ii,  503.  Reasons  governing  choice  of  site  for  improv- 
ing harbor  entrance,  '66,  iv,  104, 106;  '67,  106. 

By  Capt.  Farquhar.  1869,  repairs  to  old  north  and  south  brush  piers.  Protection 
pier  to  sand  hill,  '69, 98.  Approved  and  recommended  by  Board  of  Engineers, 
^70,  146. 

By  Board  of  Engineers,  1869,  protection  of  portion  of  the  south  pier  lately  built  by 
an  enrockment,  '69,  104.  Dredging  at  head  of  cut,  '69,  94 ;  '70, 146 ;  approved 
b^  the  Chief  of  Enf^eers,  '69,  105:  '70,  146.  Manner  of  construction  of  pile, 
pier  proposed  for  this  and  other  worlcs  on  Lake  Michigan  approved  with  certain 
provisos,  '69,  104.  105. 

By  Capt.  Farquhar,  1869,  to  apply  |4,000  from  the  appropriation  of  this  harbor 
toward  the  purchase  of  a  dredging  outfit  for  use  at  this  and  neighboring  har- 
bora^  '69,  85. 

By  Mi^or  Farquhar,  1870,  further  pier  extension,  to  depend  on  the  relative  cost  each 
year  of  dredging  and  pier  building,  '70,  42,  139;  '76,  ii,  503. 

By  Major  Mansfield,  1873,  pier  extension,  '74.  i,  188;  '76,  ii,  501,  506,  1876,  exten- 
sion of  south  pier  and  repairs  to  old  work,  '76^  1,  102,  ii,  500.  1877,  crib  pier 
extension,  '77,  108,  914. 

flu  W#^V  ft* 

1856.  Directed  by  M^or  Graham,  S.  Doc.  42,  35th  Cong.,  1st  Sess..  p.  84. 

1866.  Directed  by  Major  Wheeler,  made  by  Lieut.  Mackenzie,  '66^  iv,  104, 105    '67, 

106:  '76,ii,  502. 
1868.  Directed  by  M^jor  Wheeler,  '76^  ii,  503. 
1869, 1870,  1871.  Directed  by  Major  Farquhar,  '76^  ii,  504. 
1674.  Directed  by  Major  Mansfield,  '76^  li,  505. 
1877.  Soundings  token,  '78»  1211. 
Maps. 
'66,  i,  No.  5. 


BliACK  BITEBy  ABK«— Survey  ordered  by  act  of  March  3,  1879,  '79   11 
(See  also  Whit£  River,  etc.) 

BI^CK  ANB  ST.  CI^AIB  BITEBSv  l!II€H.-<See  St.  Cjlair  Riveil) 


BliACK  BITBB,  IV.  T.— Improvement  of. 

Appropriations. 

1836 $5,000, '73,  378. 

1837 10,000.    Act  of  March  3,  1837. 

1838 22,401.    Act  of  July  7,  1838. 

1844,  allotted 3,000,  '73,  378. 

1873 5,000, '73,  48. 

Commerce. 
Unimportance  of  commerce,  '73,  380. 
Statistics,  '73,  380. 
Contracts. 
With  C.  Daly,  for  dredging,  at  35  cents  per  cubic  yard,  '73, 379. 
Abstracts  of  bids,  '74,  i,  So9. 
Abstracts  of  contracts,  '74,  i,  269. 
Bngineers. 
Chief  of  Engineers. 

Reports,  '73,  48 ;  '74,  i,  55. 
Engineers  in  Charge. 

Lieut.  J.  E.  Johnston,  1839.  '73,  378. 

Capt.  Canfield,  1842,  '73,  378. 

Col.  J.  J.  Abert,  1844,  73,  378. 

M%j.  J.  M.  Wilson,  1873  to .    Eeports,  '73,  378 ;  '74, 1,  268. 

Assistants. 

W.  P.  Judson.    Report,  '73,  380. 

M.  T.  Stockton,  '73,  378. 
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BJLACK  BITER,  BT.  T.-^Ckmiiiraed. 
Estimates. 

By  Maj.  Wilson,  for  pier  extension,  dredging,  and  repairs,  $^14,000,  '73^  379 ;  '74| 

Financial  Statements. 

'73,  48,  380;  '74,  i,*  56,  269. 
Operations. 


T«tt. 

Pi«r  eztffBsioii. 

Dredging. 

Befereiioe. 

North. 

South. 

lS37-'38 

2,719 

2,408 
800 
880 

Oubieyardt. 

'73,8rr8. 
»73,378. 

1B80 

1844 

'74,  i,  55^  208. 

1878-*74 

11,500 

Pliy^sical  Ciiaracteristics. 

Description  of,  '73,  380;  '74.  i,  268. 
The  river  a  succession  of  rapids,  '73,  379. 
Projects. 
1837-'3d.  For  prolonging  the  banks  of  the  rivor  bj  piers  to  deep  water  in  the  bay, 

•73,  378. 
1873.  By  Mai.  Wilson,  for  extension  of  the  south  pier  6,800  feet,  and  of  tk»  nortli 

pier  4,200  feet;    also  repairs  and  dredging;    estimated  cost,-  (214,000,   '73^ 

379. 
Surveys. 
1836.  By  M.  T.  Stockton,  '73.  378. 
1873.  By  W.  P.  Judson.    Keport,  '73,  380. 
Resurvey,  '74,  i,  268. 


BliACK  RITEB  HABBOJEI,  OHIO.>-Improvement  of. 

Appropriations. 

1828 »7,500  00, '66,  iu,  33. 

1830 8,559  77, '66,  ill,  33. 

1831 9,275  00,  '66,  iii,  33. 

1832 8,000  00,  '66,  iii,  33. 

1833 2,400  00,  '66,  iu,  33. 

1834 5,000  00, '66,  iii,  33. 

1835 4,400  00,  '6^  iu,  33. 

1836 6,660  00, '66,  iii,  33. 

1837 6,410  00, '66,  iii,  33. 

1838 5,000  00,  '66,  iii,  33. 

1852 5,000  00, '66^  iii,  33. 

1864 20,000  00, '66,  iii,  33. 

1866 10,000  00, '66,  iii.  33. 

1872 20,000  00, '72,  229. 

1873 20,000  00,  '73,  122. 

1874 20,000  00,  '74,  i,  50. 

1875 10,000  00,  '75,  i,  151. 

1876 6,000  00,  '76,  i,  142. 

1878 1,000  00, '78,  129,1259 

Total  to  18791 . . .  J75, 204  77 
Statement  of  appropriations,  '79,  1690. 
Commerce. 
Tlie  general  commerce  of  the  lake  benefited  by  this  improvement,  '66^  1,  24.    Re- 
quirements of,  discussed,  '72,  239;  '75,  i,  301. 
Statistics,  '66,  iv,  75;  '67,  231;  '68^  152;  '70,  177;    72,  229;  '73.  335;  '74,  i,  220; 
'75.  i,  299;  '76,  ii,  557 ;  '77,  962;  '78,  1259;  '79.  1690. 
Contracts. 
1866.  W.  L.  Lampman,  furnishing  timber,  failed  to  falfiU,  '66,  iv,  26.— 1868.  M.  Z. 
Lampman,  materials  and  labor,  '68,  152.— 1869.  William  Nicolls,  materials  and 
labor,  '70,  178.— 1872.  D.  E.  Bailey,  materials  and  labor,  '73,  337.— 1873.  D.  E. 
Bailey,  dredging,  at  35  cents  per  cubic  yard,  '73,  337.— 1873.  D.  E.  B^ey,  ma- 
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G«Mtract8— Continued. 

terialfl  and  labor.  '73, 337.— 1874.  Cartwright,  McCaidy  &  Co..  iron,  '73, 334-33T; 
'74,  i,  220.— Id74.  John  Stang,  materiaU  and  labor,  '75, 1, 299,  800.— 1874.  Cart- 
wright,  McCurdy  &  Co.,  iron,  '75,  i.  299,  300.-1875  Smith  &  Sims,  dredging, 
at  28  cents  per  cubic  yard,  '75,  i,  299,  300;  '76,  ii,  557. 
Abstracts  of  contracts,  'es,  152;  '73,  337:  '74.  i,  200;  '75,  i,  299,  300:  '76,  ii,  657. 
Abstracts  of  bids,  '70,  177 ;  '73,  335,  336. 
Documents*    (Not  printed  in  reports.) 

Report  of  Col.  Cram,  dated  March  31,  1865,  '66,  i,  33. 
Bnf^aeers* 
Chief  of  Enginsess. 
Reports,  '66,  i,  5,  ii,  41,  iii,  5,  33;  '67,  29;  '68,  40;  '69,  37,  40,  48:  '71,  46;  '72, 
43,  44;  '73,  43,  12s2;  '74,  i,  49;  '75,  i,  55,  161;  '76,  i,  107,  108,  142, 
Engineers  in  Chakoe. 
Col.  T.  J.  Cram,  1864,  '66,  i,  13.    Reports,  '66,  i,  13,  2:^25,  iv,  26,  73-75;  '67, 

142,  148,  230-233:  '68,  160-152. 
Maj.  W.  McFarland,  1869.    Reports,  '69,  132;  '70,  170-178. 
M«g.  G.  L.  Gillespie,  1871,  '71,  189.    Reports,  '71,  193;  '72,  229,  239. 
Ma3.  N.  Michler,  1876.    Reports,  '77,  96^:  '78,  1258;  '79.  1674. 
Miy.  J.  M.  Wilson,  November  29,  1878.     Report,  '79,  1689. 

A86IBTANT8. 

Capt.  G.  J.  JLydMlrar,  '6a  l&l. 
Capt.  M.  B.  Adams,  '75,  i,  53;  '76,  i,  106. 
fifltiinates*    (Original  not  Known. ) 
By  Colonel  Cram,  for  npairs  to  east  and  west  piers,  $19,883.09,  '66,  i,  23.    For 

annual  repairs,  $1,500,  '€3,  150,  151. 
By  M %^  MeFarland,  annual  repairs,  $1,000,  '69p  132;  '7A  176. 
By  M^j.  Gillespie,  annual  repairs,  $1,000,  '71, 193.    For  extension  of  piers  and  dredg- 
ing, $61,000, '72,  239. 
By  M%jor  Harwood,  for  completion,  $30,000,  and  for  annual  repairs  and  dredging, 

$4,000,  '73,  335.    Additional  for  completion,  $10,000,  '7^  i,  220. 
By  Lieut.  Col.  Blunt,  for  a  breakwater  for  naw  harbor  of  refuge,  $1,000,000.    Not 

recommended,  '75,  i,  300. 
FlnmicuU  8taiei|Miitflb 
'67,  142;  '68,  150;  '69,  132  j  '70,  177;  '71,  193;  '72,  229;  '73,  337;  '74,  i,  221;  '75, 

i,  300;  '76,  ii,  557;  '77,  962;  '78,  129,  1259;  '79,  172,  1690. 
Operations. 
1865-'66.  Repairs  of  piers  and  extension  of  inner  end  of  east  pier,  '66^  iv,  26. 
1866-^70.  Suspended,  '67,  232;  •69,  132. 
186^70.  Slight  repairs  to  piers,  by  contract,  *70,  176. 
187(M71.  Slight  repairs,  '71,  46. 
167!»*^3.  Extensioii  of  oast  pier  165  feet,  and  west  pier  150  feet,  and  dredging 

23,000  cubic  yards,  by  contract,  '73,  334. 
1873-^4.  Pier  extension  by  contract,  7  cribs  sunl^  and  superstructure  over  12  cribs 

eompieted;  also  dredging  the  outer  bar  by  hired  labor,  '74,  i,  220. 
1874-^5.  7  cribs  sunk,  completing  the  east  pier,  '79»  h  ^* 
1875-76.  Completion  of  the  west  pier  extension,  and  dredging  21,996  cubic  yards; 

repaizs,  by  day  labor,  to  the  west  pier,  '7€^  ii,  557. 
1876-77.  Repairs  and  extension  of  inner  end  of  east  pier,  '77,  962. 
1877-78.  Work  suspended,  '78,  129. 

1878-79.  Repairs  to  east  and  west  piers,  '79, 172,  1674, 16J0. 
History  of  operations,  '78,  1258;  '79,  1689. 
Pbysical  Cliaracteristics. 
A.  Drift  of  sand  from  the  east  beach  into  the  harbor,  with  the  usual  drift  of  sand 

in  the  Uttoral  current  aromiid  the  end  of  the  west  pier,  '72,  239 ;  '73,  335;  '75, 

i,  300. 
Plans.    (See  also  Projects.^ 
For  breakwater  for  a  haroor  of  refuge,  submitted  by  Lieut.  Col.  Blunt,  but  not 

recommended,  '75,  i,  300. 
Projects. 
Original  by  Captain  Maurice,  in  1828,  for  parallel  piers  of  crib- work,  brush- wood, 

and  loose  stone,  running,  nearly  at  right  angles  with  the  coast  line,  into  the 

lake.    See  map,  '66^  i,  and  partial  history  of,  '66,  i,  23;  '77,  962;  '79.  1689. 
By  Colonel  Cram,  in  18(35,  for  repairs  of  piers,  and  ext«nslon  of  inner  end  of  east 

pier, '66,  iv,  26;  '67,142. 
By  M%|.  Gillespie,  for  repairs  and  extension  of  the  piers  and  dredging  to  obtain  14 

feet  depth  of  water,  '72,  229-239. 
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Projecto—Continned. 
By  Lieut.  Col.  Blnnt,  to  obtain  15  feet  depth  of  water,  '74,  i,  220.    Completed  in 
1876,  '76,  ii,  557.    For  repairs  to  east  pier  and  shore  protection  at  its  inner  end, 
'76,  ii,  557. 

1865.  By  direction  of  Majj.  Baynolds.  '66,  i,  25. 

1874.  By  direction  of  Lient.  Col.  Blnnt,  for  breakwaters  for  a  harbor  of  reftige. 
Eeport,  '75,  i,  300. 

BiAPS. 

Of  Northern  and  Northwestern  Lakes,  showing  location  of  harbor,  and  of  the 
harbor,  showing  its  condition  in  September,  1865 ;  '66,  i. 


BliACK  WABBIOB  BITER,  AIjA.— (See  Tombigbeb  and  Bl^gk 

Warrior.) 


BULCKWATEB  BITER,  TA.— Improvement  of. 

Appropriations. 

1878,  $5,000,  '78,74.  |  1879,  $2,500,  '79,  90. 

Commerce. 
Commercial  advantages  of  tributary  country,  '75,  ii,  161.    ObstmotioDB  to  • 

merce ;  bars  of  deposited  sawdust,  '75,  ii,  162. 
Statistics,  '79,  683. 
Engtnccrs. 
Chief  oe  Engineers. 

Reports,  '75,  i,  95;  •78»  73;  '79,  90. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  S.  C.  E.,  1874-79.    Reports,  '75,  ii,  161 ;  '78,  582 ;  '79,  620. 

Capt.  C.  B.  Phillips,  1879  to .    Report,  '79,  682, 

Assistants. 
G.  H.  Elliott,  W.  H.  Powless,  and  C.  A.  TurriU,  1874-76,  '75,  u,  162. 
Estimates.    (See  Projects.) 
Financial  Statements. 

'78,  74,  522;  '79,  90,  683. 
Operations. 
1878-79.  1,223  snags,  logs,  and  fallen  trees,  and  144  oyerhanging  trees  removed  by 
hired  labor,  '79,  90,  621,  683. 
Piiysieal  Cliaracteristics. 
General,  '75,  ii^  161 ;  '79, 620.    Obstructions :  Snags,  piles,  trees,  and  crooked  bends, 
'75,  ii,  161;  '78.  522;  '79,  620. 
Projects* 
By  S.  T.  Abert,  U.  S.  C.  E.,  for  dredging  and  removal  of  snags,  piles,  and  trees,  at 
an  estimated  cost  of  $14,850,  '75,  li,  162;  '78,  74. 
Surveys. 
1874-75.  Under  direction  of  S.  T.  Abert,  U.  8.  C.  E.    Beport,  '75,  u,  161. 


BliO  BUCK  POOTT  PASS,  TEX*— Examination  of. 

Commerce. 

No  improvement  needed,  '73,  676. 
Engineers. 

Chief  of  Engineers. 

Reports,  '72,  62;  '73,  66. 
Enqinber  in  Charge. 

Capt.  C.  W.  HoweU,  1872.    Eeport,  '73,  676. 

A  flflTflT  A  ic*r 

Lieut,  h!  M.  Adams,  1872.    Report,  '73,  676. 
Survey. 

1872.  Examination  by  Lieut.  Adams,  for  which  (1,000  was  allotted.    Eeport  '73k 
676. 
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BliOCK  ISIiAJtfBt  IB.  I.--BRBAKWATEII  AT. 


Appropriatloiis. 

1870,  t5o,0 


1874,  $20,000,  '74,  i,  100. 

1875,  20,000,  '75,  i,  109. 

1876,  40,000,  '76.  i,  50;  '77,  44. 


1,000,  '70,  75. 

1871,  75,000,  '71,  84. 

1872,  50,000,  '72,  81. 

1873,  50,000, '73,  89. 
Lists  of  appropriations  '75  ii,  294 ;  '77,  202. 

Commerce*. 
Justification  of  improvement,  '67,  45,  451;  '68^  749,  785,  788,  et  «eg./  '72,  978;  '74, 
ii,  241 ;  '78»  242 ;  '79,  312.    Obstructions  to  commerce,  '68»  795.    List  of  vessels 
wrecked  off  Block  Island,  '68^  802. 
Statistics,  '68,  749,  788,  791,  801,  et  seq,;  '70,  452;  '71,  741;  '73,  970;  '74,  ii,  241; 
'76,  i,  210 ;  '77,  203 ;  '78, 243 ;  '79,  313. 
Contracts. 


YeMT. 


Contractor. 


Contract  foi^ 


Befsrence. 


1870 
1871 
1871 
1871 
1872 
1873 
1874 
1877 
1878 


John  Seattle 

Finch,  EngB  &  Co. . . . 
B.Sw  Placed  Co  ..... 

C.  C.Campbell 

J.a.Sheffield 

P.H.  Smith 

F.H.  Smith 

P.Hairhigton&Co. 
F.H.SmiQi 


Stone  for  anbatmctare  . 

Lamber  and  cement 

Bolta 

Granite 

do 

do 

do 

do 

do 


'70,451. 
'71,  741. 
'71,  741. 
'71,  741. 
'72,  823. 
'73,  977. 
'76,  U,  200. 
'77,201. 
'78,243. 


Abstracts  of  bids,  '70,  451;  '71,  740;  '72,  822;  '73,  977;  '75,  ii,  293;   '77,  201; 
'78,  243. 
I^efense. 

Discussion  of  feasibility  of  protecting  harbor  by  means  of  earthworks,  '68,  790, 796. 
l>oeiiinents. 

S.  Doc.  81,  40th  Cong.,  2d  Sees.    Beport  of  Board  of  Engineers  of  1868,  '70,  451 ; 
'71,741;  '77,201. 
Engrineers. 
Chief  of  Enoikieebs. 
Beports,  '67,  17,  18,  45;  '68,  67;  '70,  75;  '71,  84;  '72,  81;  '73,  89;  '74,  i,  99; 
'75,  i,  109;  '76,  i,  50;  '77,  44;  '78»  48;  '79,  55. 
Board  of  Enqineers. 
1868.  Col.  H.  Bache,  president.    Convened  February  18, 1868.    Three  plans  for 
breakwaters  were  proposed,  one  for  a  harbor  larce  enoneh  to  shelter  vessels 
of  the  largest  class,  and  (he  other  two  for  a  harbor  for  local  purposes.    The 
board  adopted  the  plan  for  a  breakwater  on  a  line  extending  500  feet  from  a 
point  near  Sand's  Landing  to  Five-foot  Bock,  for  local  purposes,  '70^  75,  451 ; 
'75,ii,294;  '77,201. 
Engineers  in  Charge. 
Mai.  D.  C.  Houston,  1867-70,  '67,  18.    Beports,  '67,  451;  '68,  749,  785. 

Lieut.  Col.  G.  K.  Warren,  1870  to ,  '70,  74.    Beports,  '70.  451 ;  '71,  739;  '72, 

821;  '73,  977;  '74,  ii,  240;  '75,  ii,  292;  '76,  i,  209;  '77,  201;  '78,  241;  '79,  311. 
Assistants. 
G.  W.  Dresser,  1867-'68, '67,  451.    Beports,  '67,  454;  '68,  788. 
J.  P.  Cotton.  1872-74.  Beports,  '72,  823;  '73,  977;  '74,  U,  241. 
E  stlmates*    ( See  also  Projects. ) 
By  G.  W.  Droeser,  for  dredging  and  pier-construction,  $1,000,000,  '68,  741.     For 

'    breakwater,  $1,445,000.  %8,  795. 
By  Board  of  Engineers,  1868,  for  breakwaters:  $553,798,  $3,000,000,  '75,  ii,  294; 

'77,  201. 
By  J.  P.  Cotton,  for  jetty  extension  and  pier  construction,  $86,000,  '74,  ii,  243. 
Financial  Statements. 
•68,  749 ;  '71,  84,  741 ;  '72,  81,  823;  '73,  89,  977;  '74,  i,  100.  u,  241 ;  '75,  i,  109,  ii, 
295;  '76,  i.  50, 210;  '77,  44,203;  '78,  49,  243;  '79,  55,313. 
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Book  re- 

mOTBl. 

Breakwater. 

iSSLS' 

Bemarki. 

Year. 

Exton- 
sioiit 

Iiengthfrom — 

SefeKBBoo. 

harbor. 

Slion. 

1870-71... 

2Vm«. 

"-d^ 

L(n./t 

JAn,A 

lAfkA 

»n,  78». 

1871-*72... 

660 
650 

S70 
80 

Glib  wwrk  oommonced  — 

and  rock  exoavaUon  m>m 
inner  harbor. 

iS;^^"^ 

187a-'73... 

187&-74... 

440 
60H 

330 

?S:l:Sifk1t 

1874-76    . 

Bulkhead  wall  oonstmctod; 
breakwater  enlarged. 

Eepaira 

Breakwater  enlarged 

1875-76... 

^,201.202. 
'78,48,242. 

'79;au.8u. 

1878-'77. 

1,825 

■'i'loo' 

1877-78... 

617 

•300 

1.425 

....  ..... 

1878-7«... 

B^palrs 

*I>etaehed  breakwater  oonstmoted. 

Total  stone  used  ciyen  as  95,000  tons,  '79,  313. 

Total  timber  used  given  as  320,000  feet,  '79,  313. 

Total  bowlders  remoTed  given  as  3,000  tons,  '79,  313. 

History  of  operations,  '75,  ii,294 ;  '77»  201 ;  '79,  313. 
Physical  Ciiaracteristics. 

General,  '67,  454:  '68»  793,  794.    Site  described,  '68,  789;  '78,  241;  '79,  311,  ZU. 
Tides,  '68,  796,799;  '75,  ii,294;  '79,  311. 
Plans. 

By  G.  W.  Dresser,  for  dredging  channel,  2,465  feet  long,  633  feet  wide,  and  25  feot 
deep ;  for  constmotion  of  piers,  900  feet  long,  20  fiiet  wide,  and  17^  tbet  high, 
'68,  793.  For  breakwater  3,000  feet  long,  srbstTUctnre,  30  feet  wMe,  sopei^ 
structure,  15  feet  wide  on  top,  20  feet  wide  at  base,  12  feet  high ;  also  for  a 
Ught-honse,  '68,  795. 

By  Board  of  Engineers)  in  1868.  1st.  For  a  breakwater,  sheltering  a  harbor  of  soffi- 
cient  capacity  for  vessels  of  largest  class.  2d.  For  a  breakwater  extending  300 
feet  beyond  Five-foot  Rock,  and  sheltering  a  harbor  for  local  purposes.  3d.  See 
Projects.  '75,  ii,294;  '77,  201,  202. 

By  J.  P.  Cotton,  for  jetty  extension  of  700  feet,  '74,  ii,  242. 
Private  and  Corporate  WorlL* 

Construction  of  a  wharf  by  Fall  Kiver  Iron  Company,  '74,  ii,240. 
Projects. 

By  Board  of  Engineers,  in  1888,  for  construction  of  a  breakwater,  extending  fkvm 
the  shore  to  Five-foot  Bock,  faced  with  cut  stone,  at  an  estimated  cost  of 
$372,000.  Subsequently  modified  so  as  to  dispense  with  this  facing :  ultimately 
extended  to  a  point  500  feet  beyond  Five-foot  Rock,  '70^  45'-J ;  '75,  Ji^  294 ;  '77, 
202. 

By  Lieut.  Col.  Warren,  for  construction  of  temporary  harbor  to  consist  of  2  cribs, 
with  wings  approaching  each  other  leaving  an  opening  of  60  feet,  '71,  639 ;  '72, 
823 ;  '79,  311.  For  a  detached  breakwater  300  feet  long,  to  protect  harbor  from 
northeast  winds,  at  an  estimated  cost  of  $60,000,  '74,  ii,  242,  243. 


Surveys. 

1867-m  By  G.  W.  Dresser,  '67,  45;  '68,  749. 


Reports,  '67,  454 ;  '68,  788. 


BliOSSOM  ROCILy  CAEi.  (San  Francisco  Habbor.)— Rhbiovai.  or. 

Appropriations. 

1868,  allotted $50,000,       '68,  73;  '69,  471. 

1869,  allotted *29,927  27,  '69,  64,471,473;  '71,  931. 

Conunerce. 

Blossom  Rock  in  the  track  of  vessels  approaching  the  city,  '71,  923, 927. 

*  Stated  in  report  as  $80,000. 


Biy£B«  Aim  HARBORS.  7S 

WJMBBOn  BOCK,  CA&.-Co&t)iiii«d. 
Contracts. 

With  Mr.  A.  W.  Yon  Schmidt,  C.  £.,  for  removal  of  Blossom  Book^  to  a  depth  of 
24  feet,  for  the  aum  of  |75^000,  '69,  485 ;  '70^  510 ;  '71,  922. 
Eiii^eers. 

CmBF  OF  ENOINBEB8. 

Reports,  '66^  iii,  27,36;  '67,  51;  '68^  73;  '69,  64;  '70,  83;  '^  98. 
Engikksr  in  Chabge. 
Lieut.  CoLB.S.  Williamson.    Reports,  '66,  iv,  333;  '67,  507;  *68»  471,473,  485; 
'70,510;  '71,905,922. 
Assistant. 
Capt. W.H. Heuer,  '71,  905.    Beport,  '71,  924. 
Stftifliates. 

By  T.  B.  ParkiBson,  C.  £.,  for  the  removal  of  Blossom  Book,  $46,060,  '66,  iv,  334. 
By  liout.  Heuer,  for  the  removal  of  Blossom  Bock,  160,000,  '67,  51,  507 ;  '68,  885. 
For  the  removal  of  the  rock  by  surface  blasting  to  a  depth  of  25  feet,  (300,022, 
'68,  885.    To  remove  by  drilling  and  blasting,  (56,228,  '68^  885, 886. 
By  Lieut.  Col.  Alexan4er,  for  the  removal  of  Blossom  Rock  by  means  of  shaft  Mid 
tunnels  excavated  in  the  rock  through  the  aid  of  a  coffer-dam,  (41,132,  '69,  490; 
'71,  929. 
By  Mr.  A.  W.  Von  Schmidt,  C.  £.,  finr  the  entire  removal  of  Blossom  Book  to  a 
depth  of  24  feet,  (75,000,  '69»  485. 
S*liian<slal  Statements. 

'69,  64;  '70,  83,  510;  '71,  905w 
Opentimm. 

1866-^67.  (3,148.52  expended  on  experiments,  '67,  51,  507. 
1869-^0.  Boek  removed  by  contract  to  a  depth  of  22  feet,  '70,  510. 
1870-^1.  Continuation  of  contract  and  completion  of  the  work  to  the  required 
depth  of  24  feet,  '70^  510;  '71,  988,  934,  997. 
Pliysical  Characteristics. 

General,  o^  '71,  923.    Current  observations  of  San  Francisco  harbor,  '78»  34, 1304. 
Plans.    (See  also  Bstlmates.) 
By  Mr.  A.  W.  Von  Schmidt,  C.  £.,  for  the  removal  of  Blossom  Rock,  by  removing 
the  whole  inside  of  the  rock  by  means  of  a  shaft,  heavy  charges  of  powder 
placed  in  the  ohamboB  and  exploded  simultaneously,  '69,  485,  4^. 
Prelects. 
By  Lieut.  Col.  Alexander,  for  the  removal  of  Blossom  Bock  by  means  of  a  shaft  and 
tunnels  and  excavation  in  the  rock  through  the  aid  of  a  coffer-dam,  heavy 
charges  of  powder  to  be  plaoed  in  chambers  the  whole  to  be  simnltaneonsly 
exploded  by  electricity  and  the  rock  to  be  subsequently  removed  by  dredging; 
estimated  cost,  (41,132,  '69,  485.  486;  '71,  926. 
The  rock  was  subsequently  removed  under  the  plan  of  Mr.  A.  W.  Von  Schmidt  for 
(75,000,  '69.  485,  490;   '71,  932. 
Surveys. 

1€66.  By  T.  D.  Parkinson.  C.  £•    Beport^  '66^  iv,  333. 
1867.  By  Lieut.  Heuer,  '67,  51.  507. 
1871.  By  Capt.  Heuer,  '71,  938. 


BODEOA  BAT,  CAL.— Examination  of. 

(See  also  Pacific  Coast,  Harbor  of  Refuob.) 
Engineers. 

Chibf  of  Enoinbers. 

Reports,  '77,  123. 
Board  of  Enoinebrs. 
Of  the  Pacific  coast  met  August,  1876,  to  examine  the  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  Crescent  City,  CaL,  "with  a  view  of  establishing 
a  breakwater  and  harbor  of  refuge.'' 
The  board  do  not  consider  Bodega  Bay,  Cal.,  well  adapted  for  that  purpose  on 

accoant  of  the  frequent  fogs.    Report,  '77,  1051. 
(MaJ.  G.  H.  Mendell,  Lieut.  Cols.  R.  S.  Williamson,  B.  S.  Alexander,  and  C.  8. 
Stewart.) 
Estimates. 
By  Board  of  Enginoers,  for  breakwator,  (6,414,300,  '77,  lOSa 


B0I<IVAB  CBLAHriirEli.— (S^<3(alvb8TONBayShip-Channsl.) 
BOOBTE  FORK,  KT.— (See  Kentucky  River.) 
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BOSTON  BL4.BBOR9  IIIASS.--IMPBOTBMBNT  OF. 

Appropriatloiis* 


Year. 


Amoimts. 


Per  acts  of 
CoDgreflS  or 
allotments 
tberefiroxiL 


Additkmal 
per  reports 
of  offioers. 


Bemarks. 


1828 

1831 

1882 

1836 

1888 

1843 

1840 

1851 

1852 

1864-'65 

1866 

1867 

1868 

1869 

1860 

1870 

1871 

1872 

1878 

1874 

1875 

1876 
1878 
1879 


$87, 
12, 
60, 
15, 
7. 


30,000 


$15,000 
40,000 
4,000 


375, 
48, 
82, 
24, 
100, 
100, 
75, 
160, 
100, 
100, 

50, 
55, 
50, 


60,000 
50,000 


For  Beer  Island 

do 

do 

For  Bainsford  Island 

do 

For  Deer  and  Lorell's  Islands 

For  Great  Brewster  Island 

do 

do 

do 

For  Deer  and  Lovell's  Ishrnds 

For  Boston  Harbor 

For  Boston  Harbor  (sllotted) 

do 

For  Great  Brewster  Island  (allotted)  

For  Boston  Harbor 

do , 

do 

do 

do 

For  Boston  Harbor  ($10,000  £6r  Hingham 
Harbor). 

For  Boston  Harbor 

do 

do 


Totals,*!,  516, 663 


Act  of  May  23. 

Aotof  Maioh2. 

Act  of  July  a. 

Act  of  July  4. 

Act  of  July  7. 

'71,885. 

'66,11,331 

W,iL33. 

Actof  Aog.  80L 

W,a,34. 

'66,11,32. 

'71,886L 

'68,25. 

'69,22. 

'69,33. 

'70,  78;  Tl,  M. 

'71,94. 

'76,  i,  16& 

'73,104. 

'74,  i,  lU. 

'76,  i,  Ua 

'76,i,46L 

'78,44. 

'79,50. 


tl60,000 


*  Differing  from  tbe  aggregate  of  the  sums  given  in  H.  Doo.  120,  44th  Cong.,  lat  Sess.,  and 
qaent  appropiiations,  by  the  sam  of  $50,000. 
t  Probably  allotted  ttom  appropriations  for  fortifications. 

Lists  of  appropriations,  '76,  i,  168;  '77,  173;  'TS^  208. 
Commerce. 

Dangers  to  shipping  from  Corwin  Book,  '69,  422.  Benefits  from  the  improTement 
stated  by  the  collector  of  customs,  '70,  471.  Commeroial  interests  ameoted  by 
improvement  of  Hiugham  Harbor,  '75,  ii,  420. 

Statistics,  '67,  475;  '68,  810;  '69,443;  '70,  470,  471;  '72,  945;  '73,  1093; '74,  ii, 
321;  '75,  ii,  411,420;  '76,  i,  177;  '77,  182;  '78»  218;  '79,  270. 
Contracts. 


Names. 


Year. 


Bemarks. 


References. 


Albert  Bosohke 

Charles  Wooley 

"Wmiam  W.  WriRht 

George  W.  Townsend 

Do 

Do 

Do 

James  Andrews 

Do 

Do 

James  M.  Andrews 

Do 

Do 

Do 

T.  W.  Hoxie&Co 

Franklin  Mea^l 

Edmund  Lancley 

Samael  R.  Edwards  ■ 

Deiry  &  Edwards 

James  Phillips  

"W.  A.  Kennck 

E.R.  Seward 

R.  a.  Packard 


1868 


1808 
1873 
1875 
1875 
1868 
1872 
1873 
1870 
1871 
1872 
1873 
1868 
1868 
1868 
1868 
1868 
1868 
1870 
1870 
1871 


Dredging,  9  6O0 

Dredging,  9  75  0 

Blasting....!!...!!!.]. 

Kelley'sRook      

Rock  work,  9  $39 

Rock  work,  9  $50-$65 . 

Work  and  granite 

Sea-walls 

do 


Abandoned  . 
Transferred. 


do 

do 

do , 

do 

Sand  and  cement. 
Stone,  concrete ... 

Sea-walls 

do 

do 

.....  do , 

Wharf 

Dredging,  9  85  0. 
Dredging,  9  57  c.. 


'68,  806,  818. 

'68,  818. 

'68,  807,  8ia 

'68, 807,  8U,  81& 

'75,  il,  409. 

•7d,ii,410;  '76,1,1761 

'77, 180. 

'68,  808,  8ia 

'72,946. 

'73,1094; '74,1, 318, S1& 

'70  466. 

'71,  88L 

'72,945u 

'73,1086; '74,1,813,816 

'68,808,81& 

'66,  808,  81& 

'68,836. 

'68,836. 

'68,886. 

'68,839. 

'70,  465. 

'71,880. 

'71,880|'7B,9«7. 


BIYEBB  AND  HABBOBS. 
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BOSTOll  HABBOB,  lIAM.^-Coiitiiiiiea. 
Contracts— Gontiniied. 


Nmdm. 


Tear. 


Pop— 


Bemarka. 


Beferenoea. 


Atlantio  Dredging  Co. .. 
Harbor  Improyement  Co. 
NewSngUmd  Dredging  Co 

William  H.'iJ(^d!'.'.'.! 

BoyntonBros 

Cnrti^Fobee  St  Co ... 

Bo'.'.y.y.v.'.'.'.'.'.'. 

laaao  A.  Sylreeter  — 
Cape  Ann  Granite  Co. 
jroMphE.B«rt]eU.... 


1872 
1872 
1872 
1877 
1874 
1874 
1875 
1875 
1875 
1878 
1878 
1878 


Dredging,  9  OB  o. ;  rook,  ^  $86. 

Dredging,  9  85  0 

Dredging,  9  890 

Dredging,  9  240 

Book  removal 

Dredging,  988o 

Dredging,  9  760 

Naah^afiook 

Dredffing,  9  180 

Granite  and  rook  work 

Babbleatone 

Dredging,  9  27  0 


'74, 11,  817. 

'74,  ii,  817. 

'76,  ii,  406. 

'77, 177. 

'74,  il,  817. 

•76,  il,  407. 

'76, 11,  408. 

'76, 11,  409, 

'76,il,410;»7«,I,17flL 

'78,  209,  260. 

'78,269. 

'79,268. 


Boston 
Harbor. 

8ea.wall8al^ 

Hingham 
Harbor. 

Dredging. 

GaUop'B 
Island 

Deer  and 

Lo  veil's 
Islands. 

Great 
Brewster 
Island. 

Book  work. 

Advertlaementa 

Abatraotaofpropoaala 

'72,945. 

ni,  IWS'; 
>73,1094; 
»77,    184 1 
'79    271. 

'68,  814 
*68,  816 

'68,    835; 
'68,836; 
»78,  219. 

'68,888. 

'76,11,412. 

'68,     811; 
'73,  1090; 
'73,   1096; 
'74,11,822; 
'76  11,412. 

'68.    811; 
'76,11,411. 

Abstracta  of  contracts  made,  '68^  818,  819:  '72,  947:  '73,  1094  j  '75,  ii,  413;  '77, 

184;  '78»219;  '79,^71. 
Remarks  by  Colonel  Benham  on  relative  economy  of  work  done  by  contract  or  by 

hired  labor,  *6B,  838. 

Chief  of  Engimxbbs. 

Reports  to  Secretivy  of  War  on  works  necessary  for  preservation  and  improve- 
ment of  Boston  Harbor,  Febraary  11, 1867,  '67,  476.    Reports,  '66,  ii,  30-35; 
'67,  17, 47 ;  '68,  68, 70 ;  '69,  59,  60 ;  '70,  76,  77 ;  '71, 87, 93 :  '72.  86, 92 ;  '73, 102; 
'74^  i,lll;  '75,  i,  117;  '76,  i,  43;  '77,  37;  '78,  41;  '79,  49. 
Board  of  Engineers. 

1860.  Had  extensive  surveys  made.    Extract  from  report,  '71, 885. 
(General Totten,  Professor  Bacbe,  Commodore  Davis.) 
Engineers  in  Charge. 

Col.  H.  W.  Benbam  (Captain)  1849,  sea-walls  for  protection  of  islands  in  Boston 
Harbor,  '66,  ii,  33;  1868-1873,  '73,  1086.  Reports,  '66,  ii,  30;  '67,  467,  470; 
'68,  S^;  '69,  439;  '70,  460;  '71,  828;  '72,  923. 

Lieut.  Col.  S.  Tbayer,  1852,  sea-walls,  '66,  ii,  34. 

M%|.  C.E.  Blunt,  ^^66,  ii,32. 

Col  J.  D.  Grabam,  1864,  sea-walls,  '66,  ii,  :?0, 34. 

Lieut.  C(»l.  J.  G,  Foster.  Preservation  and  improvement  of  Boston  Harbor,  1867  to 
1871, '67, 474.  Reports, '67,  474 ;  '68,806;  '69,  417;  '70,  464.  Special  report 
on  removal  of  Tower  and  Corwin  Rocks,  '68,  811 ;  '69,  421.  Special  report  on 
tbe  history  and  scope  of  tbo  works  in  Boston  Harbor,  '71, 881. 

Lieut.  Col.  G.  Tbom,  1871,  to .     Reports,  '71,  878;    '72,  942;    '73,  1085; 

'74,  ii,  313;  '75,  ii,  403;  '76,  i,  167;  '77,  173;  '78,  2U7;  '79,  267. 

A  Qo V  0*7  A  NTs, 

H.  L.  Whiting,  U.  S.  C.  S.,  1856,  surveys,  '71,  886. 
Lieut.  M.  B.  Adams,  1865,  '66,  ii,  34. 
Capt.  G.  Burn)ughH,  1867,  '67,  46. 
Oapt.  G.  L.  Gillespie,  1868,  '69,  59. 

H.F.Bothfield,  1872,  sor\^ey  of  "Narrows,"  '73,  1089;  '74,  ii,  316,  317.  Report, 
'73, 1094.    Survey  of  Hingham  Harbor,  '75,  u,  417.    Report,  '75,  ii,  418. 
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Ksttmates. 


B09T<Hf  HAKBOB,  ]IIAM«-<fontintied. 


Year. 


By- 


For— 


Ammmt. 


BeferenoM. 


1806 
1866 
1866 

1867 
1867 
1867 
1869 
1870 
1870 
1867 
1871 
1873 

1874 
1876 
1877 
1877 
1878 

1879 


Colonel  Benham 

....do 

...  do 

....do 


...do    

..  do 

...do 

...do 

...d<J 

....do 

Lieat.CoLFo8ter 
Lieat  CoL  Thom 
...do 


Oreat  Brewster  Iflland  left-wan 

Great  Brewster  Island  aea*waU.(repaini).. 

Loveirs  Island  sea-wall  (r^airs) 

LoYcU's  Island  sea- wall,  southeaat  head(re- 

pairs    « 

Great  Brewster  Island  connecting  wall . . . 

Loveirs  Island  wall  (additioaal) v 

Deer  Island  wall  (additional) 

do     

Lovell's  Island  wall  (additioi»l) 

Deer  Island  wall  (additional) 

Boston  Harbor  Improvement* 

Boston  Harbor  (additional) , . 

Boston  Harbor  (fiitnre  work) 


$85,000 
I8»«00 
12,000 

ts^ooo 

84,600 

12,900 

83,500 

8,000 

15,000 

18.000 

714,467 

281,000 


..do. 

..do. 

..do 

-do. 

..do. 

..do. 


Hingham  Harbor 

Completion  of  all  work 

Completion  of  work 

Msin-of-war  Sboal 

Ancborase  and  MvvOoBirar  Shoals,  and 

Lower  Middle  Channel 

Final  completion , 


11,000 
75,000 
55,000 
48,000 

165,000 
1«S,000 


'06,  ii,  84. 
'd0,ii.82. 
46,11,82. 

'^,  ii,  33. 

'67,44»,470. 

W,  472. 

'67,478. 

'69,441;  '70,  4n. 

'70,461;  '71,890. 

'70,  4«2;  11,  82Bl 

'67,475;  '70, 4M. 

'71  680. 

'73!l0«;  '74,11,321; 

'75,  ii,  410. 
'75,  ii  418. 
'76,  i,  177. 
'77,182. 
'77,183. 

'78, 218. 
'79,270. 


*By  Cbief  of  Engineers  for  same,  '67,  477;  by  harbor  conunlaaioners  for  same,  $600,467.50,  Te,  ii, 
168 ;  stated  in  detail  ns  1725,467.50,  '68,  809.    The  estimated  cost  was  exceeded  60  per  cent.  '76, 1,  177. 

Expenditares.     (See  also  Financial  Statements.) 

ie66-'67,  at  Deer  Island,  ^3.58  i^er  linear  toot  of  wall,  '67,  41;  in  1807-'68,  |24  per 
linear  foot  of  wall,  '67,  471. 

At  Itainsford  Island  sea-wall  to  1870,  |$S2,353,  '78,  207. 

At  Great  Brewster  Island  sea-wall  to  1870,  $277,082.55,  '76^  ii,  168 :  $269,000,  '78, 207. 

At  Deer  and  LorelVs  Islands,  1866-70,  |13.<,420.24,  '76,  ii,  168. 

At  Deer  and  Lovell's  Islands,  up  to  1870,  |9^,000,  '78,  207. 

Corwin  and  Tower  Rocks,  removal,  cost,  $31,228.61,  '69,  425. 

Barrel  Rock,  removal,  cost,  $5,218,  *70,  465. 

Hingbam  Harbor  work,  cost,  $9,116.58,  '76,  i,45. 
Financial  Statements. 

For  Deer  Island,  '66,  ii,  31.  For  Deer  and  Lovell's  Islands,  '67,  47,  473;  '69,  6L 
442;  '70,  76,  462;  '71,  829.  For  Great  Brewster  Island,  '66,  ii,  34;  *€7,  470: 
'68,  838 ;  '69,  60,  440 ;  '70, 464.  For  Boston  Harbor  improTement,  '68, 880 ;  '69l 
419;  '70,  77,  470;  '71,  94.  878;  '72,  93,  942;  '73,  104;  '74,  ii,  321;  '75,  ii,411: 
'76,  i,  46, 177 ;  '77,  40,  182 ;  '78,  44,  218 ;  '79,  50,  267, 270. 
fjegrislation. 

By  Commonwealth  of  Massaohnsetts,  appropriatinf;  $175  for  purchase  of  land  for 
Point  AUerton  sea-wall,  '68^  808;  providing  for  the  sale  of  land  on  Long  Island 
Head  to  the  United  States,  '68,  808 ;  '69,  418;  asking  appropriations  from  Con- 
gress (in  1843),  '71,  885 ;  prohibiting  the  removal  of  stone,  gravel,  and  aand 
from  islands  and  headlands  (1856),  '71, 885. 
i^perations. 

SBA-WAIXS. 


Tear. 

Rainsford 
Island. 

Great 

Brewster 

Island. 

Deer 
Island. 

Lovell's 
Island. 

Point 
AUerton. 

Gallop's     Long 
Island.     Islana. 

1825-32 

JAn./L 

Lin./t. 

Lin./L 
Boilt... 

Lin,  ft. 

JWn./e. 

1 
Lin./t     Linjt 

'71,885. 

1830 -'38 

Buflt.... 

'60,  ii,  32; '71,885. 

'66,11,  81,  83;  34. 

'66,11,33. 

'66, 11,  84. 

'66,11,  81,  35;  "67,473. 

'67,  467-460,  471. 

1848 

750 

1849-*50 

720 

Repairs. 

640 

150 

1851 



1853-*54 

■ 

1864 -'65 

800 

1865-'66 

1 

1866-67 

490 
550 

Paving.. 

260 

340 
826 

980 

Filling.. 

1 

1887-'68 

..........|.... ... 

1868-00 

800 
Repairs. 

456 

807 

423 

Paving.- 

1809-70 

Wharf.. 

440 
219 

1      441.  '       

1  '70,460-470. 

1870-71 

670  1  '71.  87  03. 

1871-'72 

540  1  '72,  92. 

BIVEBS  AND  HABB0B8. 
Ojperatt^iM— Coatinned. 

HIA-WALLB. 
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T«ar. 

Rttbiafoid 

Gnat 

Brawater 

Iflland. 

Deer 
Iifamd. 

LoTeH*B 
IdMid. 

Point 
ABBrtcnL 

OftUop*8 

^. 

Beferaioes. 

18T2-*73 

Lin./L 

IAn.fL 

Ltn,/L 

^& 

i<».A 

'TS,  102. 

1873 -*74 

Bepnin 

tl8i)wl        'ti 

n4,  i.  Ul,  ii.  818. 
^76,  i.  117,  il,  407. 

'77,178rtwgr^ 

»78,207rt#e5. 

'78,268e«M9. 

1874-75 

UT5-*76 

laffo-"?? 

Kepaln. 

l877-'78 

iiiii^ 

IU»iMin! 

Helmut. 
Rebuilt. 

1878>'7B 

Bepain 

Repaln 

Totel. 

<    9,800 
i     2,840 

8.900 
8.000 

}     m 

1.209 

1.7MI     2,0ffll 

<'76,li.404«(M9- 
{'76.i,188«<M9. 

t'76,iU3.ieo. 

*  Jetty ;  i^raii.    1 1,006-foot  apxon ;  8  Jetties.    :i,6S5-foot  apron ;  9  Jetties.     $  976-foot  apron ;  10  Jettice 


'Dredging. 


Ii 

I 


Book  work. 


Looation  and  low-water  depth 
to  whioh  removed. 


Befinenoee. 


1806-*07 
1807-*68 
1868-'09 
ISOO'^O 

1870-71 

1871-*72 

1872.'78 

1878-^*94 

1874-75 

1875-'78 
1876-77 
1877-78 
1878-70 


Oiib.ydt 
03,880 


CHib.yd8 


450 


26,120 
20,805 


21.295 
0,763 


29,1881 


8.476 
52.755 

96.002 

64,186 

1.4841 


Oub.yd*  Oub.ydt 


Oub.ydt 


19, 820    Survey 


0.406 


ToUl.    60. 191^ 268, 278^  20, 226     25, 160 

I  I 


26,160 


Survey 
46,000 


46,000 


Tower  Rook \ 

Tower  Rock,  23  feet ) 

Corwin  Rook,  23  feet 

Barrel  Rook,  23  feet 

' Kelley's Ledf^e.  ..    ) 

Kelley's  Lodge,  23  feet  ..  > 

Lelley'e  Ledco,  23  feet 

5  Kellers  Ledge \ 

I^Wreck  of  Deloe > 

Ledge  in  Narrows,  23  feet  . . 

C  Kefley'a  Ledge ) 

\  State  and  Pftlmyro,  23  feet  j 

i  Kelley's  Ledge > 
Ledge  In  Karrows > 
Hingham  Harbor > 

(  Great  Brewster  Spit ) 

<  Nash's  Roclc,  21  foet \ 

(Kelley's  Ledge      ) 

(  Ledge  Middle  Bar ) 

^Nash's  Rock V 

(  Kelley's  Ledge  ) 

(  Upper  Middle  Bar ) 

{  Naah's  Rock,  20^  fbet .. ..  > 
(KoUey's  Ledge > 

{ 


'68,68.70;  '69,421; 

'71  834. 
'OOp  M),  41*7,  440.  44L 
'70,  460-470. 

'71,  87,  03,  828,  878. 

'72,92. 

'73, 102, 1085-1088. 

'74, 1,  111,  ii.  318. 

76,  i.  117,  U.  407. 408. 

76,i.l88«(M9. 
'77j  173  et  nq. 
78, 207  ei  eeq. 
'78, 268  et  eeq. 


76,  ii.  404  et  aeq. 
76,i.l68etMf. 


History  of  operationo  on  Boston  Harbor,  '71,  886;  '76,  i,  168. 
ResultA  of  work  done,  '79,  269. 
Physical  Characl^ristics. 

Of  Deer  Island,  '66^  ii,  30;  '67,  472;  of  LoveU's  Island,  '66,  ii,  32;  '67,  472:  of 
Great  Brewster  Island,  '66,  ii,  33;  of  Tower  Rock,  '68,  811;  of  Tower  and  Cor- 
win Rocks,  '69,  422;  of  Barrel  Rock,  '70,  465;  of  Point  Allerton,  '71,  8H9;  of 
Boston  Harbor,  '71,  882;  islands  and  anchorages,  '71,  882;  destruction  of 
islands,  '71,  884;  extent  of  same,  '71,  886,  889;  '74,  ii,  320;  of  LoTell's  Island 
Shoals,  '73,  1089;  of  ''Narrows,''  '73,  1096;  of  Hingham  Harbor,  '75,  ii,  417, 
et  seq.;  of  Man-of-war  Shoal,  '77,  183. 
Plans.    (See  aJso  Projeota. ) 

For  Hingham  Harbor  improvement,  '75,  ii,  417,  419. 
Private  and  Corjporate  WortL. 

Surveys  by  city  of  Boston.    ^See  Surveys.) 

Estimates  by  harbor  commissioners.    (See  Estimates.) 


80  INDKX   OF 

BOSTOW  HAHBOB,  HIASS.— Conttmied. 

Projects*    (Compare  Estimates.) 

By  Lieat.  Col.  Thayer,  1849,  for  Great  Brewster  Island  sea-wall,  '66^  ii,  33. 

By  Col.  Qraham,  1865,  for  repairs  of  Deer  Island  sea- walls,  '66^  ii,  31. 

By  Lieut.  Col.  Benham.  1866,  for  repairs,  *66b  ii,  31. 

By  Lient.  Col.  Foster,  tor  improvement  of  Boston  Harbor  by  dredging,  aea-waUs, 
and  removal  of  rocks,  '67,  474;  '70,  468. 

By  Lieut.  Col.  Thorn,  1873,  for  new  work,  removing  Nash's  Rock,  Narrows  Bock, 
State  Rock,  and  wreck  of  Delos,  '73,  1091. 

By  Lieut.  Col.  Thorn,  1874,  for  sundry  rook- work,  '74,  ii.  318. 

By  Lieut.  Col.  Thorn,  1875,  for  improving  Hinffham  Haroor,  '75,  ii,  410, 418. 

By  Lient.  Col.  Thorn,  1878,  for  Anchorage  Shoal,  Lower  Bfiddle  Bar  and  Myslie 
River,  '78,  217. 
Surveys. 

1856.  Extensive  surveys  made  by  United  States  Coast  Survey  at  cost  of  city  of 
Boston  for  the  United  States  commission,  '71,  885;  made  by  the  harbor  com- 
missioners of  Boston  during  several  years,  '67,  477. 

1872.  Of  Narrows,  by  H.  F.  Bothfield,  C.  E.,  ^73,  1089.    Report,  '73,  1095. 

1873.  For  sunken  rocks,  '74,  i,  114,  ii,  316,  317,  319. 

1874.  Of  Hingham  Harbor.  '75,  ii,  410.    Report,  '75,  U,  417. 

1877.  Of  Man  of-war  Shoal.    Report,  '77,  183. 

1878.  Of  Anchorage  Shoal  and  month  of  Mystic  River,  '78»  216. 
Sketches. 

Location  of  works,  '75,  ii,404;  sea-walls  at  Point  AUerton,  Gallop's  Island,  and 
Long  Island,  '75,  ii,  406. 

[8.  O.  L.  P.] 


BBAZ09  BITBB,  TEX.— Survey  of. 
Commerce. 

Justification  of  improvement,  '75,  i,  936. 
Defense. 
Adaptability  as  a  naval  station,  '79,  938. 
Recommendations  concerning,  by  M%|.  Howell,  '79,  944,  945. 
EBffineers. 
Chief  of  Engineers. 

Reports,  '75,  i,  80 ;  '78, 85  j  '79,  111,  112. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  1874  to  1879,  '75.  i,  79;  '78,  82;  '79,  111.    Reports,  '75,  i, 
9:29,937;  '79,938. 

A.B8I.8TAN  TS. 

R.  B.  Talifor,  '75,  i,  929;  '79,  938.    Report,  '75,  i,  929. 

H.  C.  Ripley,  '79,  938.    Report,  '79,  9&. 
Estimates. .  (See  Projects.) 
Physical  Characteristics. 

Description  of,  '75,  i,  930,  931,  932,  933,  937,  940,  941,  943,  944. 

List  of  obstmctions,  '75,  i,  930,  931,  934. 

Current  observations,  '75,  f,  9^,  937 ;  '79,  942. 

Table  of  distances,  '75,  i,  933. 

Bridges  obstructing  navigation,  '75,  i,  936. 

*' Littoral  currents,^  '75,  i,  937.  940. 

Table  of  gauge  readings,  '79,  941. 
Plans. 

1872.  By  Captain  Howell,  for  converging  pile  jetties  at  the  month,  each  f  of  a  mile 
long,  400  feet  apart  at  the  head;  estimated  cost,  $286,484,  '75,  i,  938,  939,  94L 

1879.  By  Maj.  Howell,  for  a  harbor  of  refuge  and  naval  station,   '79,  944,  945. 
For  widening  and  deepening  of  channel ;  estimated  cost,  112,052  to  f  1,762,575, 
'79, 944,  945.    For  a  basin  1,000  feet  by  500  by  30  feet ;  estimated  cost,  $157,407; 
'79,  944,  945. 
Private  and  Corporate  Work. 

1857-*58.  Tlie  State  of  Texas  expended  $60,000  in  an  improvement  of  the  river  from 
mouth  to  Washington,  255  miles,  '75,  i,  934.    Improvement  insufficient,  '75,  i, 
935. 
Surveys. 

1874.  Of  Brazos  River  below  Waco,  including  bar  at  its  month,  by  E.  B.  Talfor,  '75^ 
i,  80.  929. 

1878.  Or  river  from  a  point  eight  miles  above  its  month  to  outer  bar,  by  H.  C.  Sip- 
ley,  '78,  85;  '79,  111,  112.    Report,  '79,  939. 

Maps. 
Sketch  of  month,  '75,  i,  936. 
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BBAZ09  SAN TIACM>  HAHBOR,  TEX.— Improybmxkt  of. 

Appropriation. 

1878,  $6,000,  '78,  111. 
Commerce* 

Justdficatlon  of  improyement,  '71,  544.    Obstraotions  to  oommeroe,  '79,  111. 
Statistics,  '71,  54(5,  547. 
Contracts. 

1878.  With  New  Orleans  Wreoking  Company  for  removal  of  wreck,  '79, 920. 
Abstract  of  bids,  '79,  920. 
Abstract  of  contract,  '79,  920. 

Enirtiicci^ 

Chisf  of  Exginbbrs. 

Reports,  '70,  32,  62 j  '71,  67 ;  '79.  111. 
Engineers  in  Charge. 
Captain  McClellan,  1853.     Report  (extract),  '71,  545. 

M^j.  C.  W.  Howell,  1870  to .     Reports,  '71,  544;  '79,  919. 

Assistants. 
Lient.  H.*M.  Adams,  1871,  '71,  67.    Report,  '71,  544. 
H.  8.  Douglass,  1878,   Report,  '79, 920. 
Estimates.    (See  Plans. ) 
Financial  Statements. 

'79,  111,  921. 
Operations. 
1868.  Closing  of  Pass  of  Boca  Chica,  in  order  to  increase  amonnt  of  water  flowing: 

throngh  Brazos  Pass,  '71,  545. 
1878-'79.  Wreck  of  bark  R^ne  des  Mers  remoTod  from  harbor,  '79,  920. 
Pbysical  Characteristics. 

General,  '71,  544,  545. 
Plans. 
By  Lieut.  H.  M.  Adams,  for  construction  of  a  jetty,  the  foundation  to  be  constructed- 
by  covering  bottom  with  a  layer  of  gunny  sacks  filed  with  hydraulic  concrete- 
Above  the  foundation  the  Jetty  to  be  built  of  blocks  of  hydraulic  concrete. 
The  jetty  to  concentrate  the  whole  action  of  outward  current  upon  one  part  o£' 
the  bar.    Estimated  cost,  ^775,000,  '71,  ^7,  545,  546. 
Project. 

By  M^j.  C.  W.  Howell,  for  removal  of  wreck,  '79^  919. 
Snrvey. 
1871.  By  Lieut.  H.  M.  Adams.    Report,  '71,  544. 


BBETOlf  BATy  HID.— (See  Leonardtown  Harbor.) 


BBIBOEPOBT  HABBOB«  CONBr.— Improvement  of. 


Appropriations. 

1836,  $10,000, '66,  iii,  29;  '71,  788< 
1852,   10,000, '66,  iii>  29. 

1871,  20,000, '71,  86. 

1872,  40,000, '72,  84. 

1873    30  000  '73  92.  *w.  w    j^w  wv    ..^  w< 

Lists  of  appropriations,  '76,  i,  227 ;  '77,  2177*78,  404r''79,''350. 

Commerce. 
Obstructions  to  commerce,'66,  iii,  20,  iv,  199. 
Justification  of  improvement,  '71,  797 


1874,$20,000,'74,  i,  102. 

1875,  15.000,  '75,  i,  105. 

1876,  10,000,'76,  i,  53. 

1878,  10, 000, '78,  53. 

1879,  10,000/79,59. 


Commercial  importance  of  Bridgeport,  Conn.,  '74,  ii,  267  ;  '79,  350. 
Statistics,  '69,  413,  416;  '71,  788,  798,  et  wgr.,  '72,  900 ;  '73,  1021 ;  '74,  ii, 
ii,  259;  '76,  i,  227;  '77,  217;  '78,  404;  '79,  350,  '354. 


266;  '75. 


Contracts. 


Tear. 


1836 
1853 
1871 


Gontraoton. 


Holmes  &  BandAll. 

a  N.Payne 

F.H.  Smith 

6  EN 


Contract  foi^  Work  done.  Price. 


Dredging. 

...do 

...do 


Oubieyardt. 


27,649 
24,494 


OenU. 


23A 


Keferences. 


'79,351. 
»79,  351. 
'71,  788. 


INDEX  OF 


1IRID015PORT  HARBOR,  COlflf •— Oontinned. 
Contracts—Contmned. 


Year. 


1871 
1872 
1872 
1873 
1874 
1875 
1877 
1878 


Contractors. 


I 


C.G.Campbell 

D.V.Howell 

S.  F.  Shelboame 

H.  N.  &  A.  J.  Beardsley. 

RRSewardt 

...do 

H.  N.  &  A.  J.  Bearddey . 
G.C.Fobes&Co 


Contraotor  foi^  Work  done.  Price. 


Bipraiyplng  . 

...do 

Dredging . . . 

..-.do 

...do 

...do 

...do 

...do 


OvbUyoflrdt. 


*28,058 
165,761 
145,343 
100,264 
85,603 
85,027 


(knU. 


in 
.1. 


10 


'71,788. 

'TayOOO. 

'72,900. 

»74,  il,  267. 

^75,  ii,  258. 

'7d,ii,2S0:'76,S,2S8. 

'77,217;  '78,406. 

»79,35L 


*  Given  as  28,303  cubic  vards,  '74,  ii,  266;  as  45,518  (5,313  +  H. 
t  Contract  extended,  '7^,  ii,  258 ;  '76,  ii,  228. 


9024-28,303),  '79,352. 


Abstracts  of  bids,  '71,  787;    '72,  899;  '73, 1020;  '75,  ii,  Ji58,259;  '78,  404;  '79,  349. 
Euirineers. 
Chief  of  Engi veers. 
Reports '66,  i,  7,  ii,  41,  iii.  19;  '68,68;  '69,  58;  '70,  31,76;  '71,  85;  '72,  83;  '73, 
92;  '74,  i,  10;^;  '75,  i,  105;  '76^  i,  53;  '77,  47;  '78,  53;  '79,  59. 
Engineers  in  Charge. 
Capt.  W.  H.  Swift,  1838,  '71,  788. 
Capt.  George  Datton,  1852,  '71,  789. 
Capt.  D.  C.  Houston,  1866  to  1870,  '66,  ii,  41.    Reports,  '66,  iv,  199 ;  '68,  750 :  'G9. 

410,  412. 
Maj.  G.  K.  Warren,  1870  to  1875,  '70,  74.    Reports,  '70,  463;  '71.  786;  '72,  895; 
'73.  1019;  '74,  ii,  265. 

Maj.  J.  W.  Barlow,  1875  to .    Reports,  '75,  ii,  258 ;  '76,  i,  227 ;  '77,  217 ;  '78. 

404; '79,349. 
Assistants. 
Samuel  Simons,  1838,  '79.  S51. 
George  Beckwith,  1866.    Report,  '66,  iv,  201. 
Capt.  A.  H.  Holgate,  1868.    Report,  '69,  413. 
W.  S.  Edwards,  1«71  to  1872,  '71,  787;  '72,  896. 

W.  W.  Starr,  jr.,  1873  to  1876,  '73,  1021.    Reports,  '74,  ii,  266 ;  '75,  ii,  260 ;  '76,  i, 
228. 
Xstimates.    (See  also  Projects.) 

By  Samuel  Simons,  1838,  for  dredging  through  outer  and  inner  bars,  |52,800,  '79^ 

351. 
By  Major  Warren,  for  widening  channel  to  200  feet,  $72,000  in  addition  to  original 
estimate,  '71,  796.    For  a  brealcwater,  in  detail,  from  |371,000  to  $567,000,  '71, 
794,  et  seq. 
By  W.  W.  Starr,  jr.,  for  widening  channel  and  for  construction  of  a  jetty,  in  detail, 
1126.050,  '74,  li,  268.  For  deepening  channel,  in  detail,  from$16, 442.75  to  |147,673, 
'75,  ii,  260.    Modified  estimates  for  same,  $25,017.30  to  $45,757.90,  '76,  i,  2S». 
Financial  Statements. 
'72,  84,  900;  '73,  92;  '74,  i,  102,  ii,  266;  '75,  i,  105,  ii,  260;  '76,  i,  53,  226;  '77,  47, 
218;  '78,  53,  405;  '79,  59,  354. 
Operations. 


Tear. 

Jetty 
extension. 

Dredging. 

Bemarks. 

Reference. 

1837-38 

Un.ft. 

Cubic  yds. 

Channel  60  feet  wide  and  8  feet  deep 
dredged  acroBS  outer  bar. 

'70, 453 ;  '71, 788 ;  'TP,  351. 

1853  •  54 

27.649 
24.494 
28,058 
165,751 
126,671 
118.936 

»71,789;  '79,331. 

1871-72 

521 
859 

'72, 83, 896. 

1872-73 

'73, 92, 1020. 

1873-74 

One  wreck  removed 

'74,  i,  102,  ii,  265, 208. 

1874-75 

'75,  ii,  268, 260. 

1875-76 

76,  i.  228. 

1876-77 

No  operations ••-- 

'77,217. 

1877-78 

85,603 
86,027 

'78,404;  '79,363. 

1878-79 

'79, 69, 349. 

History  of  operations,  '79,  350. 
Pfiysical  Cfiaracteristics. 

Tides  '66,  iii,  20,  It,  199;  '69,  414,  415;  '79,  350.    Shores  of  Long  Island  Sound 
described,  '71,  791 ;  '72,  b97. 
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RBIDGCPOBT  DABBQR,  CONN.— Continued. 

Plans. 

By  Samnel  Simons,  1838,  for  dredeing  channel  200  feet  wide  and  8  feet  deep  through 
outer  and  inner  bars,  '79,  351. 

By  Captain  Houston,  for  construction  of  a  breakwater,  '66,  iv,  201. 

By  Captain  Holgate,  for  the  construction  of  6  piers  of  loose  stone,  to  prevent  further 
growth  of  sand  spit,  '69,  415. 

By  M%|or  Warren,  for  a  breakwater  1,200  yards  long,  11  feet  high,  6  feet  wide  on 
top,  the  body  of  breakwater  to  be  of  soUd  masonry  resting  upon  a  bed  formed 
by  large  blocks  of  stone  and  protected  by  riprap,  '71,  794. 

By  W.  W.  Starr,  jr. :  Ist,  for  dredging  a  500- root  channel  through  outer  bar,  600-foot 
channel  through  inner  bar,  5iM)-foot  channel  between  inner  beacon  and  Nanga- 
tuck  pier,  and  20,000  cubic  yards  at  Flat  Iron ;  also  for  extension  of  Jetty ;  2d, 
for  deepening  channels  to  12  or  15  feet,  with  a  width  of  100,  200,  or  300  feet ; 
3d,  see  Projects,  '74,  u,  268;  '75,  ii,  260;  76^  i,  228. 
Projects. 

By  Captain  Swift,  1838,  for  dredging  a  channel  60  feet  wide  and  8  feet  deep  across 
outer  bar,  '71,  788. 

By  Captain  Button,  1853,  for  dredgins  a  channel  200  feet  wide  and  8  feet  deep,  at 
an  estimated  cost  originally  of  ^,000.  subsequently  reduced  to  |14,000,  '71,  789. 

By  M^jor  Warren,  for  dredging  channel  100  feet  wide  and  14  feet  deep  through  outer 
and  inner  bars,  and  for  construction  of  a  sea-wall  to  consist  of  a  row  of  dolphins 
2,600  feet  long,  to  be  built  in  groups  of  5  piles  8  feet  apart :  also  for  the  con- 
struction of  a  dry  wall  of  split  granite  400  feet  long,  the  whole  at  an  estimated 
cost  of  1124,000,  '71,  86,  787,  791,  796;  '79,  352. 

By  Mii^or  Barlow,  for  deepening  channel  to  12  feet  with  a  width  of  100  feet,  at  an 
estimated  cost  of  $16,442.75,  '75,  ii,  260.    For  widening  12-foot  channel  to  300 
feet,  at  an  estimated  cost  of  |25,200,  '78,  53,  404 ;  '79,  350. 
Surveys* 

1837.  By  Lieutenant  Blake,  U.  S.  N.,  '66,  iv,  199;  '71,  788. 

1866-'67-'68.  By  George  Beckwith,  '69,  413.    Report,  '66,  iv,  201. 

1871.  By  W.  8.  Edwards,  '71,  787. 

1873-74.  By  W.  W.  Starr,  jr.,  '73,  1021;  '74,  iL  267. 

1878.  Under  direction  of  M^or  Barlow,  '79,  349. 

Maps. 
Map  of  the  harbor,  '79,  350. 


BRIDOING   THE  NATIGABI.E  ITATEBS  OF  THE  UNITED 

STATES. 

(See  also  Topical  Index  ;  heading  **  Bridges/*) 

General  Considerations. 

Object,  to  secnre  interests  of  navigation,  '73,  559.  Namber  of  bridges  cannot  be 
limited,  nor  their  details  controlled,  except  as  regards  needs  of  navigation,  '73, 
559.  Drawbridges  r«.  high  bridges  discussed  by  M%jor  Warren,  '73,  560.  Gen- 
eral subjects  of  concession  to  railroads  discussed  by  Board  of  Engineers,  '73, 
574.  Bad  results  to  navigation  from  legislation,  such  as  that  authorizing  bridge 
at  Kansas  City,  discussed  by  Captain  Suter,  '69, 306.  Discussion  of  the  greatest 
length  of  span  practicable,  by  Major  Warren,  '78,  1063,  1065.  Names  and  di- 
mensions of  the  largest  boats  on  the  Mississippi  River,  '78»  92^,  Discussion  on 
headway  required  under  bridges  on  the  Mississippi  River,  '78»  934.  Grades  and 
curvatures  ui>on  bridges  and  approaches,  '79,  149, 1461.  Major  Warren's  report 
on  bridging  the  Mississippi  River,  '78,  900  to  112.5.  List  of  bridges  authorized 
on  the  Missouri  River  but  not  built,  '78»  1088.  List  of  bridges  on  the  Ohio,  '78, 
1086.  List  of  bridges  on  the  Mississippi  River  from  Saint  Paul,  Minn.,  to  Saint 
Louis,  Mo., '78,  1028. 
liegislation* 


568.  Authority  of  Congress  required  before  War  Department  can  authorize  or 
forbid  the  construction  of  a  bridge,  '76,  ii,  298,  Passage  for  highways  to  be  a 
part  of  all  bridges  built  after  act  of  June  4,  1872,  '73,  .565,  569;  not  so  consid- 
ered by  Attorney-General,  *73,  570.  Abstracts  of  debates  in  Congress  attending 
the  legalization  of  bridges  across  the  Mississippi  River,  '78,  1041.  Decisions  of 
United  States  Supreme  Court  relating  to  damages,  '78, 1079.  Riprap  considered 
as  an  obstruction  to  navigation  on  the  Ohio,  H.  Doc.  41,  43d  Cong.,  2d  Sess. 
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BRIDGING  THE    RTAVIGABLE  WATERS  OF  THE    UNITED 

STATES—Oontinaed. 

Ijeg^Slatlon — Continaed. 

Amendment  of  existing  laws,  proposed  by  Board  of  Engineers  for  constraction 
of  bridges  over  the  Ohio,  '71,  454,  455.  Act  of  Congress  July  11, 1870,  consti- 
tuting Board  of  Engineers  for  examination  of  bridges  on  the  Ohio,  '71,  426. 
Abstract  of  laws  for  bridging  the  Ohio,  Mississippi,  and  Missouri  RiveTB,  *78, 
1088. 
Acts  of  Congress. 
Act  of  July  25,  1866,  partially  described,  '69,  309;  described,  '73,  555;  compared 

in  full  with  act  of  April  1,  1872,  '73,  561. 
Act  of  February  21,  1868,  described,  '73,  555. 
Act  of  April  1,  1872,  described,  '73,  555;  compared  in  full  with  act  of  July  25»  18G6, 

•73,  561. 
Act  of  June  4,  1H72,  '73,  563. 
Commerce. 
List  of  bridges^  and  of  bridges  authorized  over  the  Mississippi  Biver,  '73,  575.     Last 
of  appropriations  for  rivers  and  harbors  in  Mississippi  Valley,  and  for  all  riven 
and  harbors,  '73,  576.    All  bridges  are  obstructions,  '74,  i,  585.    Right  of  wa^ 
belongs  to  navigation,  and  draws  should  stand  open  when  not  in  use,  '74,  i,  586. 
Agriculture  the  only  industry  not  protected  by  the  government,  but  ratheir  in- 
jured by  the  overproduction  stimulated  by  the  homestead  land  piolicy ;  the  only 
help  is  cheap  transportation,  '74,  i,  608.    General  requirements  of  western  river 
navigation,  '78,  92b.    Statement  of  losses  by  collision  with  the  piers  of  bridges 
on  the  Ohio  River,  '71.  429.    Signals  at  draws,  plan  for,  '73,  583;  '78,  723 ;  ob- 
jections to,  '73,  585. 
Maps. 
Made  by  Major  Warren  of  sorveys  for  bridges  over  the  Mississippi  River,  'Tl, 
817 ;  '78,  1126. 

[8.O.L.P.] 


BRIDGE  (Railway,  draw)  at  Atchison,  Kans.— Across  the  Missouri 

River. 

Plans. 

Description  of  bridge  by  Major  Warren,  '78,  1087. 


BRIDOE  at  Beaver*  Pa«— Across  the  Ohio  River. 

Plans. 

Proposed  by  railroad  company,  '78,  894 ;  modification  of,  by  Board  of  Engineers, 

•78,  894. 
Board  of  Engineers. 
Convened  at  Pittsburgh,  Pa.,  August,  1877.    Recommendation  of  board,  '78^  894. 
Report,  '78,  892.    Approved  by  Chief  of  Engineers  and  Secretary  of  War,  '78, 
895,896. 
(Colonel  Simpson,  Majors  Weitzel  and  Merrill. ) 
Chief  of  Engineers. 

Reports,  '78,  110,891,895. 
Map. 
Of  location  of  bridge,  '78,  892. 


BRIDGE  (Railroad)  at  Bellaire*— Across  the  Ohio  Rivbr. 

Legislation. 

Bridge  authorized  by  act  of  July  14,  1862,  '71,  408.    Act  of  July  11,  1870,  consti- 
tuting Board  of  Engineers,  '70,  67;  '71,  61,426. 
Plans. 
Description  of  bridge,  '71,  408. 
Board  of  Engineers. 
1870.  Recommend  no  change,  and  commend  the  excellent  manner  in  which  it  is 

constructed,  '71,  411.    Report,  '71,  408,425. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Commerce. 
Serious  accident  by  collision  with  piers,  '71,  403, 411.    Losses  by  collision  with 
piers,  (60,500,  '71,  411,429. 
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BBIDGi:  from  Boston  to  ISast  Boston. 

Legislation. 

Act  of  the  Commonwealtli  of  Massaoliusetts  incorporating  the  Maverick  Bridge 
Company,  '68^  824.    Passed  over  governor's  veto,  '68,  823.    Veto  message,  '68, 
826.    Act  of  Massachusetts  legislature  authorizing  purchase  by  United  States 
of  navy-yard  site,  '68,  827. 
Plans. 

By  Maverick  Bridge  Company,  '68^  821.  Beport  of  Lieut.  Col.  J.  G.  Foster,  on 
plan,  '68,  821. 

Chief  of  Engineers. 
Report,  '68,  69.    Objections  apparent,  *€3,  820.    Senate  Committee  on  Commerce 
asked  views  of  Secretary  of  War  on  Senate  bill  566.    Views  of  Chief  of  Engi- 
neers, '63,  820. 
Commerce. 

Number  of  vessels  that  passed  bridges  across  Charles  and  Mystic  Rivers  in  1867, 
'68,  821.  Commercial  interests  involved,  '68^  822.  Discussion  bv  Colonel  Fos- 
ter of  the  iigufy  to  navigation  thereby,  '68,  821 ;  by  Governor  Bullock,  '68,  826. 
Effect  ui>on  the  interests  of  the  United  States  navy-yard  at  Charlestown,  '68, 
823,826. 


BRIDGE   (Railway,  draw)  at  Boonville,  Mo*— Acboss  the  Missouri 

BlVBR. 

LeiTisiation. 

Bridge  authorized  by  act  of  May  11,  1872,  '78,  1091. 
Plans. 

Description  of  bridge  by  M%)or  Warren,  '78,  1087. 


BBIBGB  at  Broirnville,  If  ebr*— Across  thb  Missottri  River. 

Leg^islation. 

Bridge  authorized  by  act  of  June  4, 1872,  '78,  1092. 


INTEBNATIOHrAI.  BBIDOE  at  BulTaio,  N.  Y. 

Le^islntion. 

Bridge  authorized  by  act  of  State  legislature  of  New  York  and  by  act  of  Congress, 
'71,  49,219.    Legislation  suggested  by  Board  of  Engineers,  '71,  221. 
Plans. 

.  Described,  '71,  219. 
Board  of  Engineers. 
Convened  at  Buffalo  October  3,  1870,  submitted  preliminary  report,  and  ad- 
journed awaitinff  information  from  bridge  company  and  New  York  canal  offi- 
cers, '71,  219.    Keconvened  at  Washington  January  28, 1871 ;  reported,  approv- 
ing location  and  plan,  with  certain  modifications.    Beport,  '71,219.    Approved 
by  Secretary  of  War,  '71,  218. 
(M^ors  Warren,  Merrill,  and  Harwood.) 


BBIDOE  (Railway)  at  Burlinston*  Iowa*— Across  the  Mississippi  River. 

Lei^siation. 

Bridge  authorized  by  act  of  July  25,  1866,  '77,  824 ;  '78,  1003.    Various  acts  relat- 
ing to  the  bridge,  '78,  1089. 
Plans. 
Dimensions  of  bridge,  '77,  824 ;  '78,  1003.    Description  of  plans  by  Major  Warren, 
'78,  1003.    High  bridge  would  be  very  expensive,  '78, 1006.    Changes  in  bridge 
proposed  by  Major  Warren,  '78,  1006. 
BoAfiD  of  Engineers. 
Convened  at  Saint  Louis,  Mo.,  July  17,  1876,  to  inquire  into  the  expediency  of 
placing  sheer-booms  on  the  upper  end  of  all  or  any  bridge  pier  on  the  Missis- 
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BRIDGE  (Railway)  at  Burlington,  lomra— Continued. 

Plans— Continued. 

sippi  River.    Adjourned  to  await  the  completion  of  maps,  '77,  8S1.     Recon- 
vened January  2b,  1877.    Recommend  a  sheer-boom  500  feet  in  length  at  this 
bridge.     Report,  '77,  819,  824. 
(Colonels  Macomb  and  Simpson,  Minors  Wairen,  Farquhar,  and  Suter,  and  Captain 
Allen.) 
Chief  of  Enginbebs. 
Report  '77p  96.    Approves  recommendation  of  board,  *77,  817. 
Commerce. 
Influence  of  bridge  upon  navigation,  '78,  1004. 
Maps. 
Diagram  of  piers,  '78, 1004.    Maps  of  locality  of  bridge,  Nos.  21  and  22,  '78^  1126. 


BRIDGE  at  Charlotte,  JV.  F.—Across  teb  Genesee  Rivxr. 

Lei^tslation. 

Bridge  authorized  by  act  of  March  3,  1873,  '74,  i,  563. 
Plans. 
Submitted  by  Lake  Ontario  Shore  Railroad  Company,  referred  to  Board  of  ] 

neers,  '74,  i,  583. 
Board  of  Engineers. 
Convened  at  Charlotte,  N.  Y.,  August  26,  1873,  approved  location  and  plan,  witli 
certain  modifications.    Report,  '74,  i,  584.    Approved  by  Chief  of  Engineers, 
except  regulations  for  government  of  operating  draw,  '74,  i,  583,    Approved  by 
Secretary  of  War^  '74,  i,  584. 
(Migors  Merrill,  Wilson,  and  Harwood.) 
Chief  of  Engineers. 
Reports,  '74,  i,  71,  583. 


BRIDGE  at  Cincinnati,  Ohio.— Across  the  Ohio  River. 

liO^islation. 

Bridge  authorized  by  act  of  December  17,  1872,  '76,  ii,  299. 
Plans. 
Description  of  proposed  bridge,  '76,  ii,  302. 
Board  of  Engineers. 
Convened  at  Cincinnati,  Ohio,  August,  1874.    Disapproves  of  location  unless 
width  of  channel  space  be  increased  to  500  feet,  '76,  ii,  299,  305.    Additional 
cost  of  span  |75,000,  '76,  ii,  306.    Report,  '76,  ii,  300. 
(Colonel  Simpson,  Majors  Merrill  and  Suter.) 
Chief  of  Engineers. 
Reports,  76,  i,  92,  ii,  298, 306, 307.    Approves  modified  plan  as  proposed  by  boatd, 
'76,  ii,  307.    Approved  by  the  Secretary  of  War,  '7^  ii,  308. 
Commerce. 
Method  of  towing,  '76,  ii,  303.    Coal  interests,  '76,  ii,  303,  304.    Chamber  of  Com- 
merce committee.  Report  of,  '76,  ii,  304. 


BRIDGE  (Railway)  at  Clinton,  Iowa.— Across  the  Mississippi  River. 

Lei[i9lation. 

Bridge  authorized  by  act  of  February  27,  1867,  '78,  987.    Abstracts  of  debates  in 
Congress  relating  to  Clinton  bridge,  '78, 1051.    Various  acts  relating  to  bridge, 
'78,  1089, 1093. 
Plans. 

Description  of  bridge,  '77,  823 ;  '78,  988.  Alterations  recommended  by  M^jor  War- 
ren, '78,  989.  Proposed  location  for  a  high  bridge,  '78,  990.  Msjor  Warren's 
report  on  bridge,  '78»  987. 

Board  of  Engineers. 
1876.  Recommend  the  construction  of  1,000  feet  of  sheer-booms.    Report,  '77,  819, 
825. 
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BBIAOB  (Railway)  at  Clinton,  Iowa— Continued. 

Plan0--Contmaed. 

(Colonels  Macomb  and  Simpson,  Minors  Warren,  Suter,  and  Farquhar,  and  Captain 
Allen.) 
Chief  of  Exoinbbks. 
Approves  recommendations  of  board,  '77,  96,  817. 
Conunerce. 

Intinence  of  bridge  upon  navigation,  '78,  989. 
Physical  Characteristics. 
Description  of  river  and  valley  at  locality  of  bridge,  '78^  987. 
Maps. 
Diagram  of  piers,  '78,  965.    Maps  of  locality  of  bridge,  '78, 1126. 


BRIDGE  (FoirroN)  at  Clinton*  Iowa«~AcBOS8  thb  Mississippi  River. 

liovislation. 

Bridge  authorized  by  act  of  April  1. 1872,  and  June  6,  1874,  '75,  ii,  682.    Yaiions 
acts  relating  to  tne  bridge,  '78^  i093. 
Plans. 
By  bridge  company,  '75,  ii,  683.    Modified  by  Board  of  Engineers,  '75,  ii,  683. 

BOABD  OF  EnOINEBRS. 

Convened  at  Clinton,  Iowa,  October  8,  1874.    Beoommendations  of^  '75,  ii,  683. 

Report,  '75,  ii.  683. 
(Colooel  Macomb,  Migors  Weitzel  and  Farqnhar.) 
Chief  of  Engineehs. 
Reports,  '75,  i,  121.    Approves  conclusions  of  Board  of  Engineers,  '75,  ii,  682. 

Approved  by  Secretary  of  War,  '75,  ii,  683. 


BRIDGE  (Suspension)  at  Govinffton,  Kjr.— Across  the  Ohio  River. 

JLefi^islation. 

First  charter  granted  by  State  of  Kentucky  February,  1846;  confirmed  by  State  of 
Ohio  March,  1849;  amended  1856,  '71,  415.     Bridge  authorized  by  Congress 
February  17,  1866  '71,  415,  428;  '78,  1089. 
Plans. 
Description  of  plans,  '71,  414.    Cost  of  bridge,  f  1,480,000,  '71,  419,  425. 
Board  of  Engineers. 
1870.  Recommend  no  changes,  '71,  416, 419.    Report,  '71,  414, 454. 
(Majors  Warren,  Weitzel,  and  Merrill.) 


BRIDGE  at  Detroit,  ISicli.— Across  the  channel  between  Lakes  Huron 

AND  Erie. 

Plans. 

Of  bridges  described  and  discussed  by  Board  of  Engineers,  '74,  i,  600. 
By  bridg[e  company.    1.  Low  bridge  with  two  draws;  estimated  cost,  92,457,550. 
'74, 1,  628.    2.  For  bridge  150  feet  above  ordinary  water  surface;  estimatea 
cost,  (8,947,000,  '74,  i,  6Sfe.    3.  For  winter  bridge  with  one  draw  and  two  mov- 
able spans  of  400  feet  each,  to  be  removed  during  the  season  of  navigation; 
estimated  cost,  (1,966,500,  '74,  i,  629. 
Board  of  Engineers. 
Convened  at  Detroit,  Mich.,  May  12,  1873,  and  heard  opinions  of  the  opposing 
interests.    Reconvened  November  14,  reported  against  a  draw-bridge  and  favor- 
ably to  high  iMidge  or  tunneL    Conclusions  of  the  boar^,  '74,  i,  603.    Report, 
'74,  i,  587. 
(Majors  Warren,  Comstock,  Weitzel,  and  Merrill,  and  Captain  Liverniore.) 
Chief  of  Engineers. 
Report,  '74,  i,  71. 
Commerce. 
Water-way  fully  described,  '74,  i,  588.    Tables  of  tonnage  on  the  lakes  and  else- 
where, '74,  i,  590,  etseq.;  '74,  i,  619.    Railroad  ferry-crossings,  '74,  i,  594,  et 
9€q,;  '74,  i,  634.    High  and  low  bridges  discussed,  '74,  i,  630.    History  of  pro- 
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W«« — CoDtiDoed. 
posed  toniiel,  '74,  i,  o98.  fiO?,  619, 6ytL  Rates  on  hri^,  '74^  i,  599.  Fni^ite, 
etc.,  Jfichigaii  Ceotral  Railmad  Companj,  '74,  i,^60U.  StaiemenlB  of  T«rioitt 
partie«  for  sod  against  propwwrd  bridge,  '74,  i,  613,620-631,  633-636.  Bailroad 
mteresu  praented  by  James  F.  Joy,  presideiit  Mirhigan  CeDtral  Railroad  Com- 
pany, *7i  i,  604.  Memorial  to  Congress  for  doable-track  railroad  from  Chicago 
to  New  Yfjrk,  '74,  i,  610.  Memoriafto  k^;i8latiire  of  Michigan  against  bridging 
Detroit  River,  '74,  i,  617.  Proposals  of  railroad  eompanies,  '74,  i,  630. 
Statistics,  '74,  i,  61L 


KBllNJE  (PosTox)  at  Dafca^pe^  Ioara«— Acboss  the  MiaaissiFPi  Rivsb. 

Briflge  anthorized  by  act  of  March  3,  1875,  '76^  ii,  30r^,  309. 
Plans. 
Sabmitted  by  John  P.  Qoigley,  '76^  ii,  309.    Description  oi;  '76^  ii,  309.    Discnascd 
by  board,  '76^  ii,  309.    Report  of  Miyor  Warren,  '78^  986. 

BOABD  OF  EHGIXEKBS. 

Convened  at  Dnbnqne,  Iowa,  May  31, 1875.    The  board  oondder  that  the  oon- 
stmction  of  the  bridge  on  proposed  site  would  be  very  iignrioos  to  navigation, 
'76^  ii,  311.     Report,  '7^  ii,  309.    Reconvened  October  15^  1875.    The  board 
consider  the  proposed  site  inadmissible  as  long  as  the  bar  m  fix>nt  of  the  city 
exists,  '76^  ii,  313.    Report.  '76^  ii,  315^    Reconvened  March  15,  1876.    The 
board  approve  of  the  revised  plans  and  change  of  site  presented  by  the  bridge 
company,  '76^  ii,  309.    Report,  '76^  ii,  309.    Approved  by  Chief  of  Engineers 
and  Secretary  of  War,  '76^  ii,  308. 
(Colonel  Macomb  and  Mjyors  Faiqnhar  and  Sater.) 
Chief  of  Engikebbs. 
Reports,  '76,  i,  92,  ii,  306. 
Coauaerce. 
Would  be  seriously  obstructed  by  proposed  bridge,  '76^  ii,  311,313. 


BRIDGE  (Railway)  at  Dabaqae,  Ioara«~AcB068  the  Mississipfi  Rivbb. 

Levlalatloa. 

Bridge  authorized  by  act  of  July  25, 1866,  '78^  963.    Various  actsrolating  to  bridge, 
•78,  1089, 1093. 
Flaas. 
Description  of  bridjpre,  '77,  823 ;  '78^  964.    Proposed  location  of  high  bridge,  '78^  96a 
By  Miyor  Warren  u>r  extension  of  left  rest-pier  800  feet,  '78^  966. 
Board  of  Engineebs. 
1876.  Recommend  a  sheer-boom  1,200  feet  in  length.    Report,  '77,  819, 823. 
(Colonels  Macomb  and  Simpson,  Mtgors  Warren,  Farquhar,  and  Sater,  and  Gapt 
Allen.) 
Chief  of  Engineers. 
Reports,  '77,  96.    Approves  recommendations  of  board,  '77,  817. 
€oaiaierce. 

Influence  of  bridge  upon  navigation,  '78,  985. 
Physical  Characteristics. 
Description  of  river  valley  at  locality  of  bridge,  '78,  983. 
Maps. 
Diagram  of  piers,  '  78,  985.    Maps  of  locality  of  bi  idge,  '78,  1126  (Nos.  15  and  16). 


BRIDGE  at  Evaasville,  lad.— Across  the  Ohio  Riybr. 

Board  of  Engineers. 
Convened  at  Evansville,  lud.,  November,  1877;  were  unable  to  reach  any  con- 
clusions for  want  of  high-water  sui-veys,  '78,  110;  '79,  149. 
(Minors  Warren,  Weitzel,  and  Morrill.) 
Chief  of  Engineers. 
Reports,  '72,  440;  '78,  110;  '79,  149.    Ri^ommends  modification  of  act  authoriz- 
ing construction  of  bridges  across  the  Ohio  River,  '72,  440. 
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BRIDGE  at  Fort  Madison,  Ioiiira.~AGR08S  the  Mississippi  Rivbb. 

Le^slation. 

Bridge  authorized  by  acts  of  April  1,  1872,  and  May  17,  1S72,  '78»  1091, 1092. 


BRIDGE  at  Fort  Snellinff»  Mi  on.— Across  the  Mississippi  Biveb. 

Plans. 

For  construction  of  a  free  wagon-bridge,  with  stone  abutments  and  iron  super- 
structure, '78,  111.    Approved  by  the  Secretary  of  War,  *78,  111. 
Chief  of  Engineers. 
Report,  '78,  111.    Approves  plans  submitted,  *78»  111. 


BRIDGE  at  Glasgow,  Mo.— Across  the  Missouri  Biyer. 

lieffislation. 

Bridge  authorized  by  act  of  March  3,  1871,  '78^  1091. 
Plans. 

Dimensions  of  proposed  bridge,  '78,  898.    Letter  from  William  S.  Smith  to  Secre- 
tary of  War,  transmitting  plans  and  drawings,  '78^  897. 
Board  of  Engineers. 
Convened  at  Saint  Louis,  Mo.,  April  15, 1878.    The  board  approve  of  the  plan  and 

location  proposed  by  railroad  company.    Beport,  '78,  897. 
(Colonel  Simpson,  Mtgor  Suter,  and  Captain  Allen.) 
Chief  of  Engineers. 
Beport,  '78,  111.    Approves  conclusions  of  boatd,  '78^  897. 


BRIDGE  (Bailroad)  across  the  Great  Rli^olets,  lia. 

liovlslatlon. 

Committee  on  Conmierce  (of  United  States  Senate)  requested,  May  5, 1870,  the  views 

of  Secretary  of  War,  '70,  377. 
Plans. 

New  Orleans,  Mobile  and  Chattanooga  Bailroad  Company's  plan  discussed,  '70,  379. 

Objections  to  the  bridge  stated  by  M%j.  Beese,  '70,  379. 
By  Chief  of  Engineers,  '70,  378.    Suggestions  for  the  improvement  of  the  plan  iu 

interests  of  navigation,  '70,  380. 


BRIDGE  (Bailwat)  at  Hannibal^  ]IIo.~Acro8s  the  Mississippi  Biver. 

legislation. 

Bridge  authorized  by  act  of  July  25, 1866,  '77,  826 ;  '78^  1015,  1089. 
Plans. 
Dimensions  of  the  bridce,  '77,  826 ;  '78,  1016.    Beport  of  Major  Warren  on  plans  of 

bridge,  '78,  1015.    Height  required  for  high  bridge,  '78,  1019. 
Board  of  Engineers. 
1876.  Becommend  the  placing  of  a  sheer-boom  1,200  feet  in  length  at  this  bridge. 

Beport, '77,  819,826. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farquhar,  and  Suter,  and  Capt. 
Allen.) 
Chief  of  Engineers. 
Approves  recommendations  of  board,  '77,  817. 
Commerce. 
Number  of  rafts  passing  the  bridge,  '77,  826.    Effect  of  bridge  u^n  navif^ation, 
'78,  1017.    At  high- water  a  very  serious  obstruction  to  navigation,  '78,  1017. 
Physical  Characteristics. 
Description  of  the  river  and  valley  in  the  vicinity  of  the  bridge,  '78^  1015. 
Maps. 
Of  locality  of  bridge,  '78i  1126  (No.  27). 
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BBIDOE  (Railway,  draw)  at  Hastlngr**  Rlinn.— Across  tub  Musessipfi 

SlVER. 

Lcgrislatlon. 

Bridge  authorized  by  act  of  the  legislature  of  Minnesota  February  7,  1867,  '78^  967. 
Plans. 
Description  of  bridj^e,  '78,  969.    Proposed  location  for  hieb  bridge,  '78^  970.     Of 

iiaoi] 


Major  Warren  for  extension  of  sheer-booms  and  the  placing  of  bridge  sigiiala 
above  bend  in  river,  '78,  970. 
Commerce. 
Influence  of  bridge  upon  navigation,  '78,  969. 


BRIDGE  at  Hudson*  Wis.— Across  Laxb  Saint  Croix. 

I^eylslatlon. 

Bridge  authorized  by  act  of  May  15,  1872,  '78»  1091. 


BRIDGE  at  Kansas  City,  ]!IIo.~Acros8  the  Missouri  Biwr. 

Legislation. 

Act  authorizing,  referred  to,  '69,  306.    Act  of  July  25, 1866,  partially  given,  '69,  309; 
'78,  1089. 
Plans. 
Description  of  proposed  bridge,  '69,  304;  '78,  1087.    Objections  to  location  arising 
from  the  difficulty  in  seeing  the  bridge  by  descending  boats,  '69,  306.    Beport 
of  Capt.  Suter,  '69,  303, 304. 
Chief  of  Engineers. 
Keport,  '69,  51.    Captain  Suter  ordered  to  report,  '69,  307. 
Commerce. 


Complaints  against  the  bridge  as  an  obstacle  to  navigation,  '69,  307, 306. 
Pbysical  Cliaracterlstics. 
Of  Missouri  Biver  at  Kansas  City,  '69,  304. 


BRIDGE  (Rail  and  highway)  at  Keokuk,  Iowa.~AcR0ss  t^  Mississipra 

River. 

lieg:islation. 

Bridge  authorized  by  act  of  July  25,  1866,  '77,  825;  '78^  1006,  1089. 
Plans. 
Dimensions  of  bridge,  '77,  825 ;  '78, 1007.    Major  Warren's  report  on  plans  of  bridj^, 
'78,1006.    Alterations  proposed  by  M%jor  Warren, '78,  1009.    Proposed  location 
of  high  bridge,  '78,  1010. 
Board  of  Engineers. 
1876.  Recommend  the  placing  of  1,200  feet  of  sheer-booms  at  this  bridge.    Re- 
port, '77,  819,  825. 
(Colonels  Macomb  and  Simpson,  Majora  Warren,  Farquhar,  and  Suter,  and  Cap- 
tain Allen.) 
Chief  of  Engineers. 
Approves  recommendations  of  board,  '77,  96,  817. 
Commerce. 

Influence  of  bridge  upon  navigation,  '78,  1008. 
Physical  Characteristics. 
Description  of  river  and  valley  at  locality  of  bridge,  '78^  1006. 


BRIDGE  (Railway)  at  lia  Crosse,  Wis.— Across  the  Mississippi  Riykr. 

Iieg:islation. 

Acts  of  Congress  relating  to  bridge.  Act  of  July  25, 1866,  compared  in  full  with  act 
of  April  1,  1872,  '73,  561.  Act  of  February  21,  1868,  described,  '73,  555.  No 
bridge  built  under  this  act,  '78,  973.    Acts  of  Al>ril  1, 1872,  and  June  4,  Vd7% 
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BRIDGE  (Railway)  at  lia  Crosse,  Wis.— Oontiimed. 

I«evlslation— Continued. 

described,  '73,  555.    Act  of  Jane  4, 1872,  in  fnll,  '73,  563.    Opinion  of  Attorney- 
General  regarding  reference  therein  to  highways, '  73,  570.    Y aiiooB  acts  relating 
to  bridge  referred  to,  '78,  1089,  1091,  1093. 
Plans. 
Of  Saint  Panl  Raibroad  Company,  by  Mr.  J.  T.  Dodge,  filed  by  Hon.  A.  Mitchell, 
president  Milwaukee  and  Saint  Paul  Railroad  Company,  for  a  bridge  at  Minne- 
sota Island,  two  miles  above  La  Crosse,  crossing  the  Mississippi  and  Black 
Rivers, '  73, 555.    Petition  of  mayor  of  La  Crosse  and  president  of  Board  of  Trade, 
and  by  the  governor  of  Wisconsin,  protesting  against  this  location,  '73,  555. 
Letter  of  Hon.  J.  M.  Rusk  thereon,  requesting  a  board  of  engineers,  '73,  555. 
Remarks  by  Mi^or  Warren  on  this  plan  and  site,  '73,  557,  560.    Location  dis- 
approved by  Board  of  Engineers,  '73,  566. 
Plan  or  city  of  La  Crosse  for  a  bridge  in  the  city,  discussed  by  M^jor  Warren,  '73, 

558;  by  Board  of  Engineers,  '73,  566. 
Plan  of  Southern  Minnesota  Railroad  Company  for  a  bridge  at  "  Travers  de  Sioux," 
two  miles  below  the  city  of  La  Crosse.    Remarks  on,  by  Mi^or  Warren,  '73,  559 ; 
by  Board  of  Engineers,  '73,  567. 
Flan  of  Board  of  Engineers  for  a  bridge  at  foot  of  Mount  Vernon  street,  La  Crosse, 
described,  '73,  567.    Description  of  bridge,  '77,  822.    Proposed  location  of  high 
bridge,  '78,  979.    Reports  of  M^or  Warren,  '73,  554 ;  '77,  817,  822 ;  •78»  973. 
Board  of  Engineers. 
Convened  at  La  Crosse  Jaly^  1872,  condemn  all  the  sites  hitherto  proposed,  and 
select  a  site  at  foot  of  Mount  Vernon  street,  La  Crosse,  as  most  suitable  for 
highway  as  well  as  railway  purposes.    Report,  '73,  563,  et  seq. 
Reconvened  September  25, 1872,  upon  decision  of  Attomey-Qeneral  (regarding  the 
highway  reference  in  act  of  June  4,  1872^  '73,  565);  board  adhere  to  their  origi- 
nal decision,  which  is  approved  by  Chief  of  Engineers  and  Secretary  of  War, 
'73,  572.    Report,  '73,  572. 
Convened  at  La  Crosse,  Wis.,  January  15, 1875.    Recommendations  of,  '78^  721, 

7^,  723.    Report,  '78,  721, 
(Colonel  Macomb  and  Minors  Weitzel  and  MerriU.) 

1876.  Recommend  the  placing  of  1,000  feet  of  sheer-boom  above  abutment.    Re- 
port, '77,  819,  822. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farquhar,  and  Suter,  and  Captain 
Allen.) 
Chiev  of  Engineers. 
Reports,  '73,  63 ;  transmits  papers  and  copies  of  acts  to  M^Jor  Warren  for  report, 
'73,  553.    Report  on  sheer-booms  for  bridge  piers  of  Mississippi  River,  '77«  96, 
817. 
Commerce. 
Railroad  and  city  interests  described  and  discussed,  '73,  564, 574.    Growth  of  Mil- 
waukee and  Saint  Paul  Railroad  and  of  State  of  Wisconsin,  '73,  576.    Influence 
of  bridge  on  navigation,  '78,  972. 
PliTSical  Characteristics. 
Of  La  Crosse  and  region  surrounding,  '73,  556,  564.    Crossings  of  river  described, 

'73,  556;  '78,  974. 
Maps. 
Of  locaUty  of  bridge,  '78»  1126  (Nos.  11  and  12).    Diagram  of  piers,  '78»  977. 


BRIDGE  (Railway)  at  lieavenmrorth,  Kans.— Across  the  Missouri 

River. 

Plans. 

Description  of  bridge  by  Mi^or  Warren,  '78,  1087. 


BRIDGE  at  liexinvton,  Mo.— Across  the  Missouri  River. 

lieRrisiation. 

Bridge  authorized  by  act  of  July  25,  1866,  and  March  3,  1873,  '78^  1093. 


i 


92  INDEX  OF 

BBIBGE  at  liittle  Rock*  Ark.*— Across  thb  Abkanaas  Rivxr. 

Plans. 

8abmitted  by  Little  Rock  Bridf^e  Company  m  compliance  with  act  of  Biay  31,  187^ 
approved  by  Chief  of  Engineeis  and  Secretary  of  War  Febmary  15, 1873,  '73^ 
591,  59Z. 


BRIDGE  at  liOOislanay  Mo.— Across  thb  Mississipfi  Riykr. 

JLefftoladon. 

Acts  of  Confj^resB  authorizing  bridge,  March  3, 1871,  '77,  d-26.    Acte  modifying  t 

of  April  1, 1872,  and  June  4,  1872,  '77,  826;  '78^  1018.    Acte  referred  to,  '78. 
1090. 
Plans. 
By  £.  L.  Corthell,  chief  engineer  of  Lionisiana  and  Miflsonri  River  Railroad  Com- 
pany, submitted  to  Secretary  of  War,  '73,  578.    Objections  to  same  by  Board  of 
Engineers.  '73,  579.    Revised  by  Mr.  Corthell,  and  approved  by  Chief  of  En^- 
neers  and  Secretary  of  War,  '73,  584.    Description  of  the  bridge,  '77,  826 ;  'n, 
1019.    Accessory  works,  '78,  1021.    Proposed  alterations,  '78»  1022.    Propoaed 
location  of  high  bridge,  '78,  1024.    Report  of  Migor  Wanen,  '77,  817 ;  '78,  1018. 
Board  of  Enginrers. 
Convened  at  Saint  Lonis,  Mo.,  Jane  21.  1873;  reported  in  favor  of  site  8elect<ed, 
but  with  modifications  of  plan,  and  auditions  costing  $81,800.    Report,  '73^  578. 
Approved  by  Chief  of  Engineers,  '73,  577. 
(Colonel  Simpson  and  Msgors  Weitzel,  MeiriL  and  Suter.) 

1876.  Recommend  that  the  crib- work  or  bulkhead  above  the  rest  pier  be  extended 
up  stream  500  feet,  and  a  fixed  boom  from  ite  upper  end  820  feet.    Report,  '77, 
821. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farquhar,  and  Suter,  and  Captain 

Allen.) 
Approved  by  Chief  of  Engineers,  '77,  817. 
Chief  of  Engineers. 
Report,  '77,  817. 
Commerce. 
Commercial  and  railroad  interesto  described  and  discussed  by  Board  of  Enffineers, 
'73,  579.    Number  of  rafto  passing  the  bridge,  '77,  820.    Influence  or  bridge 
upon  navigation,  '78,  1921. 
Physical  Ckaracterisiics. 
Descripti'»n  of  river  and  valley  at  the  locality  of  bridge,  '78^  1019. 
Maps. 
Of  locality  of  bridge,  '78»  1126  (Nos.  28  and  29).    Diagram  of  piers,  '78, 1020. 


BRIDGE  at  Lonisvllle,  Ky.— Across  the  Ohio  Riysr. 

l.eirtslation. 

Bridge  authorized  by  act  of  July  14,  1862,  and  February  17, 1865,  '71,  419,  428:  '78^ 
1089.    Act  of  July  11, 1870,  constituting  Board  of  Engineers,  '70, 67 ;  '71,  61, 426. 
Plans. 
Description  of  bridge,  '71,  419.    Cost  of  bridge,  $1,615,120,  '71,  421,  485. 
Board  of  Engineers. 
On  Ohio  River  bridges,  consider  this  a  first-class  struoturo  in  all  respects,  '71, 
421.    Recommend  no  changes  of  location  or  plan, ' 71, 421.    Report,  '71, 119, 454. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Commerce. 
Losses  by  collision  with  piers  of  bridges,  ^,704,  '71,  421,  429. 


BRIDGE  at  Muscatine,  Iowa.— Across  the  Mississippi  Rivbr. 

liCi^islation. 

Bridge  authorized  by  act  of  April  1, 1872,  '78,  1091. 


^ 
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BRIBCt'e  at  Nebraska  City,  BTebr.— Acboss  thb  Missoubi  Biveb. 

lievlslatioii. 

Bridge  anthorized  by  act  of  June  4, 1872,  '73»  586.    VarioiiB  acts  relating  to  the 

bridge,  '78»  1090,  1094. 
Plans. 
Submitted  to  Secretary  of  War  by  Nebraska  City  Bridge  Company  December  5, 1872. 

Briefly  described  by  Chief  of  Engineers,  '73,  586. 

BOABD  OF  EnGINEEBS. 

Convened  at  Nebraska  City,  January  20,  1873,  approved  site  and  plan  with  slight 
modifications.    Report,  '73,  588.    Concorred  m  by  Chief  of  Engineers,  and  ap- 
proved by  the  Secretary  of  War,  '73»  587. 
(Colonel  Simpson  and  Majors  Weitzel  and  Snter.) 
Commerce. 
Rafting  interests  are  insignificant  on  the  Missouri  River,  '73,  589.    Railroad  inter- 
ests, '73,  591. 


BRIDGE  at  Newport,  Ky.— Acboss  the  Ohio  Riveb. 

EfOvlslation. 

Bridge  authorized  by  acts  of  July  14,  1862,  March  3,  1869,  and  March  3,  1871,  '71, 
61,  414.  427,  431,  435,  455;  '78»  1086.    Act  of  July  11.  1870,  constituting  Board 
of  Engineers,  '70,  67;  '71,  61, 426.   Acts  relating  to  bridge  referred  to,  '78,  1090. 
Plans. 
Of  Board  of  Engineers  for  increasing  height  of  bridge  28|  feet  and  removal  of  draw- 
span,  '71,  452.    Description  of  present  bridge,  '71,  440. 

BOAItD  OF  EnOIN£EBS. 

Constituted  by  act  of  July  11, 1870,  '70,  67 ;  '71, 61,  426.    Discussion  of  the  vari- 
ous acts  relating  to  the  Newport  and  Cincinnati  bridge  '71,  431,  432,  435. 
Board  consider  that  the  bridge  as  now  being  constructed  is  a  serious  obstruc- 
tion to  navigation,  '71,  431,  447.    Estimated  cost  of  bridge  as  now  being  con- 
structed, '71,  433,  452,  454.    Proposed  modifications,  '71,  452.    Estimated  cost, 
$288,605,  '71,  452,  453.    Modified  plan  of  bridge,  approved  by  Secretary  of  War, 
'71,  61. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Chief  of  ExGiNSEBfi. 
Reports,  '71,  61. 
Commerce. 
Losses  by  collision  with  piers  of  bridge,  '71,  414,  429^    Bridge  as  now  being  con- 
structed a  serious  obstruction  to  navigation,  '71,  431,  447.    Commerce  greatly 
increasing,  '71,  434,  448. 
Statistics,  '71,  449,  451. 


BRIDGE  (Railway)  at  Omalia,  IVebr.— Across  the  Missouri  River. 

lie^lslation. 

Bridge  authorized  by  act  of  February  24,  1871,  under  provisions  of  act  of  July  25, 
1866,  '78,  1090. 
Plans. 
Description  of  bridge  by  M%jor  Warren,  '78,  1087. 


BRIDGE  (Proposed)  at  Paducah^  Ky.— Across  the  Ohio  River. 

Legislation. 

Bridge  authorized  by  act  of  April  7,  1869,  '71,  424,  428.    Various  acts  relating  to 

bridge  referred  to,  '78,  1090,  1092. 
Board  of  Engineers. 
On  Ohio  River  bridges,  recommend  that  the  joint  resolution  of  April  7^  1869^  be 
repealed,  and  that  a  general  act  be  passed  to  regulate  the  construction  oi  all 
future  bridges  over  the  Ohio  River,  '71,  424.    Copy  of  proposed  act,  '71,  455. 
If  built  under  act  proposed  the  bridge  will  not  be  injurious  to  navigation,  '71, 
424.    Report, '71,  424,  454. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
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^  RBIDOE  at  IPaiiKerabiurv,  W.  Ta.— Agbosb  the  Omo  Btvbr. 

lie^slation. 

Bridge  authorized  by  act  of  July  14,  1862,  '71,  411.    Act  of  July  11, 1871,  constitalr 
ing  Board  of  Engineers,  '71,  61,  426. 
Plans. 
Description  of  bridge,  '71,  411.    Cost  of  bridge,  |1,223,550,  '71,  414. 
Board  of  Engineers. 
On  Ohio  River  bridges,  recommend  no  change  in  this  bridge,  '71,  414.    Beportf 

•71,  411,  454. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Chief  of  Engineers. 
Recommends  that  the  payment  of  increased  cost  caused  by  change  of  plan  be  pro- 
vided for  bv  the  United  States  in  the  same  manner  as  for  the  Newport  and  Cin- 
cinnati bridge,  '72,  441,  442. 
Commerce. 
Losses  by  collision  with  piers  of  bridge,  $45,900, '71, 414, 429.    Thirty  thousand  dol- 
lars raised  by  subscription,  '71,  412,  430.    List  of  subscribers.  '71,  430.    Peti- 
tion to  Congress  to  be  reimbursed  to  the  amount  expended,  '72,  442. 


BBIDOE  at  Philadelpbla,  Pa.— Across  the  Sghuylkill  Bivxb. 

lieglslation. 

Bridge  authorized  by  Congress,  H.  Doo.  62,  43d  Cong.,  lot  Seas. 
Commerce. 

Largo  and  increasing.    Bridge  a  serious  obstruction  to  navigation,  H.  Doo.,  62, 43d 
Cong.,  Ist  Sees. 


BRIDGE  betmreen  Philadelphia  aiid  Camden.— Across  the  Dela- 
ware BlVER. 

lie^isiatioii. 

Bridge  authorized  by  act  of  April  6,  1870;  requirements  of  act,  '71,  81. 
Plans« 
Of  Philadelphia  and  Camden  Bridge  Company  described,  '71,  110.    Comments  of 

board,  '71,  111,  710,  718.    Approved  by  Secretary  of  War,  '71,  718. 
Board  of  Ekgineers. 
Convene<l  at  Philadelphia  May  10,  1870.    Proceedings,  '71, 709.    Reconvened  Oc- 
tober 15,  1870.    Report,  '71,  710, 713, 718.    Reconvened  at  Philadelphia  Decem- 
ber 7,  1870,  and  April  29,  1871,  '71,  713,  718. 
(Lieutenant-Colonels  Woodruff  and  Kurtz,  and  Captain  King.) 
Chief  of  Engineers. 
Report,  '71,  81,  717. 


BRIDGC  at  Pittsburgh,  Pa.— Across  the  Alleghext  River. 

liegrislatlom. 

Bridge  authorized  by  State  of  Pennsylvania,  '75,  ii,  6864 
Plans. 
Major  Merrill  reports  the  bridge  a  serious  and  unnecessary  obstruction  to  navi^- 
tion,  '75,  ii,  687,  688.    Recommends  building  a  draw-span,  '75,  ii,  687,  S8. 
Plan  of  bridge  described,  '75,  ii,  686.    Report,  '75,  ii,  685. 
Chief  of  Engineers. 
Report,  '75,  ii,  121.    Approves  report  of  Major  Merrill,  '75,  ii,  684. 
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BBOMIK  at  dPortland,  Oregon.— Ackoss  the  Willambttb  Biveb. 

liesislatloii. 

Bndge  aathomed  by  act  of  February  2,  1670,  *7S,  682. 
Plans. 

DeBcribed,  '73,  594.    Submitted  by  city  of  Portland,  Oregon^  referred  to  Board  of 

Engineers,  '73»  592. 
Board  of  Enoinsers. 
Convened  at  Portland,  Oregon,  in  November,  1872,  and  reported  in  favor  of  the 
plan,  with  certain  roqnirements  of  location.    Keport,  '73,  593.    Approved  by 
Chief  of  Engineers  and  Seoretanr  of  War,  January  2, 1873,  '73,  593. 
(Ldeutenant-Colonel  Alexander,  Msgors  Stewart,  Mendell,  and  Robert,  and  Lieu- 
tenant Weeden.) 


BRIDGES  across  Potomac  Biver.— (See  reports  of  Enoineebs  in  Charob 
OP  Public  Grouniw  at  Washinqton.) 


BBIDGE  (Ponton  railway)  at  Prairie  Da  Ghteo,  Wis*— Across  the  Mis- 
sissippi. 

liefflslatlon. 

Bridge  authorized  by  act  of  July  25,  1866,  '78,  980.    Legalized  by  act  of  June  6, 
1874,  '77,  823.    Various  acts  relating  to  bridge,  '78,  1089,  1093. 
Plans* 
Description  of  bridge,  '74,  i,  681 ;  '77,  823 ;  'IB,  981.    Reports  of  Col.  J.  N.  Macomb 
and  Assistant  E.  F.  Hoffman,  '74,  i,  681.    Plan  of  present  bridge  designed  by 
John  Lawler.  '78,  983.    Plan  discussed  by  Mi^or  Warren,  '78,  983.    Imposed 
location  of  high  bridge,  '78,  983. 
Board  of  Engineers. 
1876.  Do  not  consider  sheer-booms  necessary,  '77,  819,  823. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farquhar,  andSuter,  and  Captain 
Allen.) 
Chief  of  Engineers. 
Report,  '74,  i,  71.    Approves  recommendations  of  board,  '77,  96,  817. 
Commerce. 

Influence  of  bridge  on  nayisation,  *78,  983. 
Physical  Characteristics. 
Description  of  river  in  vicinity  of  the  bridge,  *78,  980. 
Maps. 
Of  locality  of  bridge,  '78,  1126  (Nos.  13  and  14.) 


BRIDGE  (Kailwat)  at  Qnincy,  IIL—Across  the  Mississippi  River. 

I«evislatioa. 

Bridge  authorized  by  act  of  July  25,  1866,  '78, 1010.    Various  acte  relating  to  bridge 
referred  to,  '78,  1089,  1091. 
Plans. 
Dimensions  of  bridge,  '77,  825;  '78,  1011.    Reporfc  of  Malor  Warren,  '78,  1010.    Al- 
terations necessary,  '78,  1014.    Proposed  location  of  high  bridge,  '78, 1015.    In- 
compatibilities of  the  law  for  building  draw-bridgee,  '78»  1014. 
BoAKD  OF  Engineers. 
18/(3.  Recommend  a  fixed  sheer-boom  1,000  feet  in  len&cth.    Report,  '77,  819,  826. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farquhar,  and  Suter,  and  Captain 
Allen.) 
Chief  of  Engineers. 
Approves  the  recommendation  of  board,  '77,  96,  817. 
Commerce. 

Influence  of  bridge  upon  navigation,  '78»  1012. 
Pliysical  Cliaraeteristics. 
Description  of  the  river  and  valley  at  location  of  bridge,  '78,  1010. 
Maps. 
Of  location  of  bridge,  '78, 1126  (Kos.  25  and  26. )    Diagram  of  piers,  '78»  1011. 
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BRIDGE  at  Bed  Wlni^y  Minn.— Acboss  the  Mibsissiffi  Rivxb. 

I^ei^islation. 

Bridge  authorized  by  act  of  July  25, 1866,  and  Jane  10, 1872,  *78, 1092. 


BBIDGB  at  Boek  Island,  I11.~Across  the  Mibsissifpi  Riveb. — (See  Bocx 

IslaitdBbidge.) 


BBIDGE  (Railway)  at  Saint  Charles,  Mo.— Acboss  the  Missoubi  Rivzb. 

Plans. 

Description  of  the  bridge  by  Msjor  Warren,  '78,  1087.    Cost  of,  (1,797,186.19,  '78^ 
1087. 


BBIDGE  between  Saint  Clair  and  Carondelet,  Rio.— Across  the 

Mississippi  River. 

I<ei[lslation. 

Bridge  authorized  by  act  of  March  3,  1873,  '75,  ii,  678.    Yaridns  acts  relating  to  the 
bridge,  referred  to,  •78»  1070, 1093. 
Plans. 
Description  of  plans,  *75,  ii,  678. 
Board  of  Engineers. 
Convened  at  Saint  Louis,  Mo.,  August  3,  1874.    Recommend.  1.  The  acceptance 
of  site  No.  2,  on  certain  conditions.    2.  The  prohibition  oi  an  arched  bridge. 
3.  Reduction  of  channel  openings  to  450  feet.    4.  Construction  of  a  draw,  '75, 
ii,  681.    Comparison  with  other  bridges,  '75,  ii,  680.    Report,  '75,  ii,  678.    Ap- 
proved by  Secretary  of  War,  '75,  ii,  677. 
(Colonel  Simpson  and  Minors  Merrill  and  Suter.) 
Chief  of  Engineers. 
Report,  '75,  i,  121.    Approves  report  of  board,  '75,  ii,  677. 
Commerce. 
Navigation  of  the  Ohio  compared  with  the  Mississippi  River,  '75,  ii,  680. 


BBIDGE  (Railway)  at   Saint  Joseph,  Iflicli.—AcROSS  the  harbor  or 

Saint  Joseph. 

Plans. 

Description  of  bridge,  '76,  ii,  316. 
Board  of  Engineers. 
Convened  at  Saint  Joseph,  Mich.,  June  10, 1875.    Board  recommend  modificatioiu 

of  this  bridge,  '76,  ii,  317. 
(Migors  Houston,  Gillespie,  and  Mansfield.) 
Commerce. 
The  bridge  a  serious  obstruction  to  navigation,  '76,  ii,  317. 


BBIDGE  (Rail  and  highway)  at  Saint  Joseph,  Mo.— Across  the  Mis- 
souri River. 

liCiTlslatlon. 

Bridge  authorized  by  acts  of  July  20,  1868 :  July  14,  1870,  and  March  5,  1872,  'Tft 
1089,  1090,  1091. 
Plans. 
Description  of  bridge  by  Major  Warren,  '78,  1087. 
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BBIDOC  at  8af  ot  IiOiil«»  Mo.— Across  the  Mississippi  Biyeb. 

lievlslation. 

Bridge  authorized  by  act  of  July  20,  1868,  '74,  i,  637,  643.    Various  acts  relating 
to  the  bridge  referred  to,  '78^  1089,  1090,  1091,  1093. 
Plans. 
Plan  and  estimate  of  James  B.  Eads,  '78^  1060.    Description  of  bridge,  *78,  1035. 
Beview  of  Mr.  Eads's  estimates,  '78,  1028.    Beport  of  Mi^or  Warren  upon 
bridge,  '78,  1024.    Description  of  proposed  modifications  of  plans,  b^  Boara  of 
Engineers,  '74,  i.  650.    History  of^bridge,  '78,  1055.    Designs  of  bridges  pro- 
posed by  ^Ir.  Jonn  A.  Boebling,  C.  E.,  '78^  1078.    Sources  of  informatioo  con- 
cerning bridge,  '78,  1078. 
Board  of  Engineers. 
Convened  at  Saint  Louis,  Mo.,  September  2,  1873.    Consider  the  bridge  as  now 
bein|^  constructed  will  prove  a  very  serious  obstruction  to  navigation,  '74,  i,  641. 
Modification  proposed,  '74,  i,  641.    Beport,  '74,  i,  63)i.    Beconvened  at  Saint 
Louis,  January  14,  1874.    Beoommend  the  constrnction  of  a  canal  behind  the 
east  pier,  with  a  draw,  at  an  estimated  cost  of  |1,172,436,  '74,  i,  650.    Beview 
of  first  report  of  board  by  James  B.  Eads,  '74,  i,  665.    Beply  of  board  to  Mr. 
Eads's  review,  '74,  i,  653.     ''The  substance  of  Mr.  Eads's  reply  is  that  the  ma- 
jority of  river  steamboats  must  be  rebuilt  to  conform  to  his  bridge,"  '74,  i,  662. 
Statements  of  various  persons  relating  to  report  of  Board  of  Engineers,  '74,  i, 
664,  670,  671,  673,  674.    Personal  statement  of  Col.  J.  H.  Simpson  in  reply  to 
Mr.  Eads,  '74,  i,  675.    Of  M^j.  G.  K.  Warren,  '74,  i,  678.    Reports  of  board, 
referred  to,  '78»  1077.    Secretiury  of  War  approves  report  of  board,  '74,  i,  638. 
(Colonel  Simpson  and  Majors  Warren,  Weitze^  Merrill,  and  Snter.) 
Chief  of  Engineers. 
Beport,  '74,  i,  71,  636.    Approves  report  of  Board  of  Engineers,  '74,  i,  637. 
Commerce. 
The  bridge  a  very  serious  obstruction  to  navigation,  '74,  i,  641.    Names  and  dimen- 
sions of  boats  which  pass  this  bridge,  '74,  i,  648.    Height  of  steamboat  chim- 
neys, '74,  i,  654.     Compared  with  seagoing  vessels,  '74,  i,  656,  657.    Importance 
of  completion  of  the  bridge,  '74,  671. 
Physical  Characteristics. 
Description  of  the  river  and  valley  at  locality  of  bridge,  '78»  1024.    High* water 
records,  '74,  i,  644,  645,  646.    Duration  of  each  stage,  '74,  i,  648. 


BBIDOE  (Highway)  at  Saint  Paul.—AcBOSS  the  Mississippi  Biver. 

Plans. 

Description  of  bridge,  '78,  965.    Major  Warren's  report  on  plan  of  bridge,  '78»  965.. 
Commerce. 
Influence  of  bridge  upon  navigation,  '78»  967.    Formerly  a  toll-bridge,  '78^  967. 
Maps. 
Of  locality  of  bridge,  '78,  1126  (No.  6).    Diagram  of  piers,  '78,  966. 


BBIDOC    (Bailwat)   at   Saint   Paul,   Minn.— Across  the   Mississippi 

BrvBR. 

Legislation.  % 

Bridge  authorized  by  act  of  the  legislature  of  Minnesota  February  20, 1855,  '78,  963. 
Plans. 
Description  of  bridge,  '78,  963.    Proposed  location  of  high  bridge,  '78»  963.    Major 
Warren  recommends  that  the  bridge  company  be  compelled  to  improve  the  river 
above  the  bridge,  '78»  965.    Beport,  '78»  964. 
Commerce. 
Influence  of  bridge  upon  navigation,  '78,  965.    Bridge  opened  for  travel  in  1869. 
'78»  963.    Damages  by  collision  with  piers,  decisions  of  the  United  States  Su- 
preme Court  '78,  1019. 
Physical  Characteristics. 
Description  of  river  near  location  of  bridge,  '78»  963. 
Maps. 
Of  location  of  bridge,  '78^  1126  (No.  5.) 

7  BN 
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BBI  DOE  at  Sioux  City,  lOTra.— Across  the  Kissouri  Riveb. 

liei^islation. 

Bridge  aathorized  by  act  of  August  15,  1876,  '78^  1094. 


BRIDGE  at  Steubenville*  Ohio.— Across  the  Ohio  River. 

liegislation. 

Bridge  authorized  by  act  of  July  14,  1862,  '71,  436.    Act  of  July  11,  1870,  consti- 
tuting a  Board  of  Engineers,  '70,  67 ;  '71,  61,  426 ;  '78,  1088. 
Plans. 
Of  Major  Warren  for  increafling  channel  span  to  500  feet  in  width,  *68,  50,  316. 

Draft  of  laws  required,  68^  50,  316.    Report  of  Miyor  Warren,  '68*  316,  380. 
Board  of  Engineers. 
On  Ohio  River  bridges  consider  the  Stenbenville  bridge  the  most  obstructiv©  on 
the  river,  '71,  403.    Recommend  that  the  channel  span  be  widened  to  424  feet, 
at  an  estimated  cost  of  ^200,414,  '71,  403,  404.    Method  of  making  the  changes. 
'71,  404.    Total  cost  of  present  bridge,  f  1,000,000,  '71,  425. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Chief  of  Engineers. 
Report,  '6a  50. 
Commerce. 
Bridge  a  serious  obstruction  to  navigation,  '71,  402,  403.    Losses  by  collision  with 
the  piers,  '71,  403,  429.    Bad  location  of  the  bridge,  '68,  50,  316.    Channel  oon- 
tracted  by  riprap,  '68,  381. 


BBIDOE  at  Stillwater,  lUihn.— Across  the  Saint  Croix  River. 

lie^islation. 

Bridge  authorized  by  the  State  of  Minnesota,  '76,  ii,  315. 
Plans. 
Description  of  bridge,  '76;  ii,  315.    Mi^or  Farquhar  recommends  that  the  bridge  bo 
raised  2  feet,  otherwise  he  approves  the  plan  and  location.     Report,  '76^  ii, 
315.    Approved  by  the  Secretary  of  War,  '76,  ii,  314. 
Chief  of  Engineers. 
Reports,  '76,  ii,  92.    Approves  recommendations  of  Major  Farquhar,  '76,  il,  313. 
Commerce. 
Bridge  will  not  materially  obstruct  navigation,  '76,  ii,  315. 


BRIDOE  at  Warsaiv,  III.— Across  the  Mississippi  River. 

I^e^slalion. 

Bridge  authorized  by  act  of  May  17,  1872,  '78,  1091,  1092. 


BRIDOE  at  Wheelinir  and  Bridi^eport.— Across  the  Ohio  River. 

lieffisiation. 

Bridge  authorized  by  act  of  August  3,  18.'>2,  '71,  427.    Act  of  July  11,  1870,  consti- 
tuting Board  of  Engineers,  '70,  67  j  '71, 61,  426.    Various  acts  rcl.itingto  bridge, 
referred  to,  '78,  lOtiS,  1092. 
Plans. 
History  of  the  Wheeling  bridge,  '78,  1029.    Description  of  bridge,  '71,  405,  406. 
Original  cost,  1^161,594,  '71,  407,  425.    Destroyed  by  a  hurricane  in  1854 ;  robnilt 
at  a  cost  of  |;I7,000,  '71,  405,  407.    Again  rebuilt  in  1860,  at  a  cost  of  $55,000, 
'71,  405,  407. 
Board  of  Engineers. 
On  Ohio  River  bridges  do  not  recommend  any  changes  in  the  Wheeling  suspen- 
sion bridge,  '71,  407.    The  board  consider  that  as  the  channel  on  the  Bridge- 
port side  is  no  longer  used  for  navigation,  the  Bridgeport  bridge  need  not  be 
changed,  '71,  408.    Report,  '71,  405,  408.     . 
(Majors  Warren,  Weitzel,  and  Merrill.) 
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BBIDOE  <Raxlwat)  at  Wittonay  IHiiin.— Aoboss  ths  Mississippi  River. 

liei^islation. 

Bridge  authorized  by  act  of  July  25,  1866,  '77,  822;  '78»  970,  1069. 
Plans. 
Descriptioa  of  bridge,  '77,  822;  *78»  971.    Proposed  location  of  high  bridge,  '78^ 

973.    Report  of  Major  Warren,  '78»  970, 
BoABD  OF  Engineers. 
1876.  Recommend  a  straight  sheer-boom  from  pier  to  150  feet  aboire  the  elevator. 

Report,  '77,  819,  822. 
(Colonels  Macomb  and  Simpson,  Mcgors  Warren,  Farquhar,  and  Suter,  and  Captain 
Allen.) 
Chief  of  ENomEERS. 
Report,  '77,  96.    Approves  recommendations  of  board,  '77,  817,  818. 
Commerce. 
Influence  of  bridge  upon  navigation,  '78,  972. 
Maps. 
Of  locality  of  bridge,  '78, 1126  (Nos.  9  and  10).    Diagram  of  piers,  '78,  971. 


BROAD  BAT,  YA.— Survey  ordered  by  act  of  March  3,  1879,  '79,  95. 


BBOAD  GSEBK,  BBI^.-^urvey  orderod  by  act  of  March  3,  1879,  '79,  81. 


BBOAD  KIIiBT  RIYfSR,  BE li.— Improvement  of. 

Appropriations. 

1873 $10,000,  '73,  82,  871. 

Commerce. 

Statistics,  '72,  793,  797;  '73,  871. 
Contracts. 

1874.  American  Dredging  Company.    Dredging,  at  30  cents  per  cubic  yard,  '74,  ii, 

143. 
Abstract  of  contracts,  '74,  ii,  144. 
Abstract  of  bids,  '74,  ii,  144. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '72,  78,  792,  793;  '73,  82;  '74,  i,  93;  '75,  i,  99;  '76,  i,  61;  '77,  55;  '78, 
62;  '79,73. 
Engineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1871,  '72,  792,  797;  '73,  871;  '74,  u,  142;  '75,  u,  194; 

'76^  i,  276;  '77,268. 
Capt.  William  Ludlow,  1877,  '78,  431. 
Col.  J.  N.  Macomb,  1878.    Reports,  '78,  441 ;  '79,  445. 
Assistants 
Capt.  M.  R.  Brown.    Reports,  '72,  793-797 ;  '74,  ii,  143. 
James  A.  Chase,  '72,  792,  794. 
Estimates, 


'72.  792,  795. 
Financial  Statements. 

'73,  82,  871 ;  '74,  i,  93,  ii,  143;  '75,  ii,  194 ;  '76,  i,  276;  '77,  263;  '78,  441. 
Operations. 

1873-^74.  A  channel  5  feet  by  35  feet  from  Milton  to  Oyster  Rock  Shoals,  near  the 
mouth  of  the  river,  dredged,  '74,  i,  93,  ii,  142. 

1879.  Operations  suspended  since  1874,  '77,  268;  '78,  441 ;  '79,  445. 
Physical  Characteristics. 

'72,  792-797. 
Private  and  Corporate  "VFork. 

A  canal  cut  by  the  citizens  of  Lewes  &om*  Lewes  Creek  to  the  old  back  channel, 
'72,  796. 
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BROAD  KILN  BIYER,  DEL.— Contiiined. 

Projects. 

By  Capt.  M.  R.  Brown,  for  6  feet  channel  from  Milton  to  the  mouth  by  reopenine 
Old  Inlet,  dredging  a  cut  across  the  beach,  dredging  and  clearing  the  river,  and 
building  a  dam  to  turn  the  water  &om  Lewes  Sound,  '72,  792,  7%. 

By  Lieutenant-Colonel  Kurtz,  for  exx>ending  appropriation  by  dredging  the  river 
above  the  draw-bridge  as  far  as  the  money  will  allow,  '73,  871. 
Surveys. 

Allotment  for  survey,  $600,  '72,  792. 

1872.  Under  direction  of  Lieutenant-Colonel  Kurtz,  by  Capt.  M.  B.  Brown  and  James 
A.  Chase.    Report,  '72,  792-797. 


BBOAD  BIYEB,  S.  €•— Survey  ordered  by  act  of  March  3,  1879,  '79,  100. 


BBOWNSTILLE9  MO.— (See  Missouri  Ritbr.) 


BBUNSiriCK  HABBOB,  GA.— Impbovbmekt  of. 

Appropriations. 

1836 eiO,000, '79,  766. 

1879 20,000,  '79,98. 

Commerce. 

Commercial  facilities  of  Brunswick,  Ga.,  '76,  i,  488. 
Statistics,  '76,  i,  488,  490;  '79,  765. 
Defense. 

Importance  of  this  harbor  in  maritime  warfare,  '76^  i,  488. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '76,  i,  71 ;  '79,  98. 
Board  of  Engineers. 
1836.  Commission  appointed  by  United  States  Senate  ''to  survey  and  examine 
ports  south  of  the  Chesapeake,  with  a  view  to  their  comparative  facilities  and 
advantages  for  a  navy-yard.''    The  commission  reported  that  out  of  six  harbors 
examined  Brunswick  Harbor  was  to  be  preferred  for  a  navy-yard  on  account 
of  its  "  depth  of  water,  easy  access,  and  capability  of  defense."    Beport  (ex- 
tract), '76,  i,  488. 
(Commodores  Wolsey,  Claxton,  and  Shubrick,  commissioners.) 
Engineer  in  Charge. 
Lieut.  Col.  Q.  A.  Gilhnore,  1876,  '76,  i,  71.    Reports,  '76,  i,  486;  '79.  765. 
Estimates.    (See  Plans.) 
Financial  Statements. 

'79.98,765. 
Piiysical  Cliaracteristics. 

General,  '76,  i,  487.    Tides,  '76,  i,  487.    Comparison  with  other  harbors,  '76,  i,  487. 
Plans. 
By  Lieut.  Col.  GiUmore,  for  removal  of  shoal :  1st,  either  by  the  construction  of 
gabion  jetties,  1,600  feet  sinsle  tier,  1,500  feet  double  tier,  300  feet  triple  tier, 
1,800  feet  of  spur  jetty,  single  tier,  at  an  estimated  cost  of  |57,000;  2d,  or  by 
dredging  a  channel  100  feet  wide  and  15  feet  deep  at  mean  low- water,  at  an 
estimated  cost  of  $52,500,  '76,  i,  489. 
Surveys. 
1836.  By  United  States  Commission.    (See  Board  of  Engineers.) 
1875-76.  Examination  under  direction  of  Lieut.  Col.  GiUmore.    Report,  '7^  i,  4d& 
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Appropriatloiis. 

18& 115,000  00,  '66,iii,  30. 


1828 34,206  00,  '66,  hi,  30. 

1830 15,488  00,  '66,  iii,  30. 

1831 12,900  00,  '66,  iii,  30. 

1832: 10,300  00,  '66,  iii,  30. 

1833 31,700  00,  '66,  iii,  30. 

1834 20,000  00,  '66,  iii,  30. 

1838 68,500  00,  '66,  iii,  30. 

1844 40,000  00,  '66,  ui,  30. 

1852 14,000  00,  '66,  iii,  30. 

1853 349  05,  '66^  iU,  30. 

*1864 37,500  00.    Act  of  July  2. 

1866 131,000  00,  '66,iu,  30. 

1867 100,000  00, '68»  198. 

1 1869,  aUotment 89, 100  00,  '69,  22. 

1870 80,000  00, '70,  51,184;  '71,49. 

1871 100,000  00, '71,49. 

1872 75,000  00,  '72,45. 

1873 75,000  00, '73,  46. 

1874 95,000  00, '74.  i,  53,228;  '75,  i,  320. 

1875 100,000  00, '75,  1,57,322;  '76,  ii,  568. 

1876 85,000  00, '76.  i,  109,  ii,  567;  '77.117. 

1878 80,000  00,  '78,  131,1270. 

1879 100,000  00, '79,  175, 1719. 

Total  to  1879,  $1,410,043.05,  with  $452.32  for  relief  of  J.  R.  Bowes.    Act  of  Marcli 
2,  1855. 

Commerise. 

Statistics,  '66,  iii,  30,  iv,  163,164;  '67,  231;  '69,  141;  '70,  185,180;  '72.  245;  '73, 
352;  '74.  i,  228;  '75,  i,  321;  '76,  ii,  569;  '77,  973;  '78,  1270;  '79,  1721. 
Contracts. 

1869.  BaUeys  &  Denny,  materials  and  labor,  '69,  147,150;  '70,  184;  '71,  217;  '74, 
i,  228;  '75,  i,  321.— 1870-71.  D.  E.  Bailey,  materials  and  labor,  '71,  217;  '74,  i, 
228;  '75,  i,  321. — 1874.  Spanlding  &  Bennet,  materials,  labor,  and  dredging, 
'74,  i.  228;  '75,  i,  321.— 1875.  J.  S\  Blair,  materials  and  labor,  '75.  i,  321. —1675. 
W.  H.  McCnrdy,  iron,  '75,  i,  321.— 1876.  George  T.  Talbot,  dredging,  at  26  cents 
per  cubic  yard,  '76,  ii,  569.-1877.  W.  H.  McCui-dy,  iron,  '78,  1269.— 1877.  Am- 
brose Clark,  materials  and  labor,  '78,  1269.— 1878.  Pratt  &  Co.,  iron,  '79,  1725. 
— 1878.  F.  B.  Col  ton,  materials,  labor,  and  dredging,  '79,  1725. 
Abstracts  of  contracts,  '68»  197;  '69,  150;  '70,  186;  '72,  245,246;  *73,  352;  '74,  i, 

22«,229:  '75,  i,  321,322;  '76,  ii,  569. 
Abstracts  of  bids,  '68»  218,  219;  '79,  1722, 1724. 
Authority  to  make  contracts  and  instructions  in  regard  to,  '68»  219. 
Enirineers. 
Chief  of  £noinebrs. 
Reports,  '66,  i,  2,  4,  49,  50,  ii,  38,  39,  iii,  15,  30;  '6?,, 31, 32;  '68,  43.  44,  219;  '69, 
39;  '70,  51;  '71,  49;  '72,  45;  '73,  46;  '74,  i,  52,  53;  '75.  i,  57;  '76,  i,  109,  ii, 
573;  '77,  116;  '78,  131;  '79,  174. 
Board  of  Engineers. 
1845.  For  the  consideration  of  plans  for  improvement  of  harbor,  '68,  228. 
(General  Swift,  Colonel  Kearney,  and  MaJor  TumbuU.) 

1868.  To  consider  plans  submitted  by  Colonel  Cram.  Recommend  the  repair  of 
the  light-house  pier  and  its  extension  300  feet,  the  repair  of  the  north  pier,  the 
removal  of  a  portion  of  the  south  end  of  the  Erie  breakwater,  and  to  dredge  the 
harbor  entrance  to  allow  a  draught  of  15  feet.  The  construction  of  the  break- 
.  water  of  crib- work  should  conform  to  principles  already  laid  down  by  the  board 
of  1854  for  similar  localities  as  to  dimensions  of  cross-section  and  length,  '68, 
320,  224.  Colonel  Cram  dissents;  see  letter  and  memoir,  '68,  225  to  '^1.  fie- 
convened  to  consider  letter  and  memoir  of  Colonel  Cram ;  reconsider  the  whole 
subject,  and  submit  plans  and  estimate  for  section  of  breakwater;  estimated  cost 
of  100  feet,  $19,828.40.  Met  at  Detroit  March  27,  1868,  and  after  a  general  dis- 
cussion and  balloting  submitted  report,  '68,  232  to  235.  Colonel  Cram  again 
dissents;  see  letter  and  memoir,  '68,  236. 
(Colonels  Cram  and  Macomb,  Lieutenant  Colonels  Raynolds,  Newton,  and  Blunt, 

Mi^or  Wheeler,  and  Captain  Har^vood.) 
April,  1873.  To  consider  project  of  Major  Harwood  to  prevent  displacement  of 

*£rroii60iialy  callod  $52,500,  '66,  iU,  30.  tErroneoiiflly  caUed  $90,000,  '69,  30, 147. 
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cTJlm  in  breakwater.  Concnr  in  liia  project  except  hi  regard  to  the  dimenaiona 
of  the  wtone  foondations;  consider  that  the  stone  foondatiooaneed  only  be  raised 
about  4  feet  above  the  bottom  of  the  lake,  and  should  be  extended  25  feet  exte- 
rior to  the  work  and  15  feet  on  the  interior.    Report,  '73,  353, 354. 

(Colonel  Macomb  ami  Majors  Hooaton.  Wilson,  and  Harwood.) 

November,  1H73.  To  consider  the  question  of  accretions  of  sand  and  constmction 
of  lireakwater.  Consider  that  a  survey  is  neet-ssary  to  furnish  the  requisite 
data,  '74,  i,  229-232. 

March,  1>^4.  Approve  plan  of  Major  H^vwood  for  arresting  prc^greas  of  sand-along 
the  beach,  viz,  by  pier  of  pile  and  crib  woi^,  and  for  building  submersed  end 
of  breakwater  to  full  height ;  consider  borings  necessary  to  furnish  data  for 
final  report ;  submit  preliminary  report,  '74,  i,22^2:«. 

(Col.  Woo<lruff,  Majors  Comstock,  Wilson,  and  Harwood.) 

Augnift,  1874.  Board  locate  position  of  catch-sand  piers.  Object  to  proposed  pri- 
vate piers  or  transfer  of  United  States  property  near  light-house  to  private  pat- 
ties. Recommend  preparing  an  artificial  foundation  for  a  portion  of  the  break- 
water by  dredging  a  trench  50  feet  wide  by  2,500  feet  long  and  filling  it  with 
ffravel  and  stone.  The  breakwater  should  be  prolonged  southerly  on  its  present 
fine  to  a  total  length  of  7,600  feet.  At  the  south  end  of  the  breakwater  a  fair- 
weather  exit  shoiud  be  left  between  the  breakwater  and  the  catch-«and  pier. 
The  width  of  the  cnbs  should,  in  all  cases,  be  equal  to  their  height,  '76^  ii,  56^. 

(Colonel  Woodruff,  Lieut.  Col.  Blunt  and  Majors  Comstock,  Wilson,  and  Harwood.) 

September,  1874.  Board  consider  the  question  of  ohanpng  location  of  catch-sand 
pier:  recommend  change  in  location  of  shore  end  ofsaid  pier  as  follows:  Start- 
ing from  a  point  on  the  beach  about  opposite  the  south  end  of  Blackwell  Canal, 
extending  to  16  feet  water  in  a  line  at  right  angles  to  the  shore,  and  that  the 
oblique  branch  of  the  breakwater  be  changed  to  correspond  to  this  new  poaation. 
Report,  '76^  ii,  573. 

(Colonel  Woodruff,  Lieut.  Col.  Blunt  and  Mi^or  Wilson.) 
Engineers  in  Charge. 

Captain  Williams,  1839,  '67,  237 ;  '68.  221,  222. 

Capt.  I.  C.  Woodruff,  in  1856,  '67,  227. 

Col.  William  Tnmbull.    (See  S.  Doc.  1, 34th  Cong.,  1st  Sess.) 

Col.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  Ist  Sess. 

Capt.  John  A.  Tardy.  Reports,  '66,  i,  49,  50,  ii,  38, 39,  iv,  161-104 ;  '67,  32,  135- 
137,227-229;  '68,222. 

Colonel  T.  J.  Cram,  assigned  to  charge  1867.  Reports,  '67,  135-137,  148, 224-233 ; 
'68,  150,  205-219,  225-231,  236-244. 

Capt.  Franklin  Harwood,  1868.  Reports.  '68.193-195,  197, 198;  '69, 145-150, 1(0- 
170;  '70,  183;  '71,  217  ;  '72,  244;  '73.  350;  '74,  i,  226. 

Lieut.  Col.  Charles  E.  Blunt,  1874,  '74,  i,  215.  Reports,  '75,  i,  319;  '76,  ii,  568; 
•77,  972. 

Maj.  Walter  McFarland.    Reports,  '78,  1269 ;  '79,  1717. 
Assistants. 

Mr.  J.  8.  Lawrence,  '66,  iv,  164. 

Capt.  FrankUn  Harwood,  '67,  31,  137,  229;  '68.  160,  206. 

Walter  Griswold,  '68,  150. 

George  E.  Fell,  '74,  i,  233;  '75,  i,  320. 

George  U.  Mayo.    Report,  '79,  1719. 
Estimates. 
By  Colonel  Tarnbull,  1856,  for  repairs  of  tow-path  of  south  pier  and  rebuilding  sea- 
wall, 120,209.85,  8.  Doc.  42,  35th  Cong.,  Ist  Sess. 
By  Colonel  Graham,  1657,  for  repairs,  dredging,  etc.,  (27,679.35,  S.  Doc.  42,  35th 

Cong.,  Ist  Sess. 

By  Captain  Tardy,  in  1865,  for  repairing  light- house  pier,  repairs  and  completion  of 

sea-wall,  $131,000,  '66,  i,  4,  49,  50.     1866.  For  extension  of  light-house  pier  and 

a  new  breakwater  with  stone  superstmctnre,  (1,697,194.78,  '66,  iv,  163 ;  '67, 228. 

By  Colonel  Cram,  in  1867-^68,  for  repair  and  protection  of  harbor  piers,  extension  of 

south  harbor  pier,  removal  of  a  portion  of  the  breakwater,  construction  of  a 

breakwater  4,000  feet  in  length,  and  a  navigable  ship-channel  between  the  lake 

and  Buffalo  Creek,  $6,484,415.12,  '68,  205,  207.  243. 

By  Board  of  Engineers,  in  1868,  for  a  section  of  breakwater  100  feet  in  length, 

$19,828.40,  '68,  235. 
By  Captain  Harwoo<l,  in  1869,  for  completion  of  harbor  work  and  breakwater,  con- 
struction of  south  channel  and  Bnifalo  sea-wall^  $926,803.17,  '69,  149. 
By  Board  of  Engineers,  in  1874,  for  catch-sand  pier  and  repairs  to  breakwater, 
$83,000, '74, 1,232. 


BIVEBS  AND  HARBORS.  103 

BUFFAI.O  HARBOB,  Tf.  T.-Continued. 

E8ti]liate»--Oontiiiaed. 
By  Lientenant-Coloael  Blast,  in  1875,  for  project  of  Board  of  Engineers  for  exten- 
sion of  brealt water,  $1,987,700,  '75,  i,  321. 
By  Major  MeFarland,  in  1879,  to  complete  existing  project,  $1,635,000,  '79,  1719. 
Financial  Statementfi, 
'66.  i,  50,  ii,  38,  39;  '67,  32,  136,  137;  '68,  44;  '69,  39,  150;  '70,  51,  186;  '71,  49; 

'72,  45,  246;  '73,  46;  '74,  i,  53,  229;  '75,1,57,322;  '76,  i,  109,  ii,  569;  '77, 116, 

972;  '78,  131,  1270;  '79,  175,  1722. 
Operations*    (See  also  Private  and  Corporate  Work.) 
Early  history  of,  '67,  224,  225;  '77,  972. 

1857.  Work  suspended  for  want  of  .funds.     S.  Doc.  42,  35tli  Cong.,  1st  Sess. 
1864-'65.  Repairs  in  progress  on  harbor  and  sea-wall,  '66,  i,  4.    Details  of,  '66^  i^  49, 

50,  51. 
1865-'66.  On  light-house  pier  several  cribs  placed  in  position,  16,710  linear  feet  of 

piling  driven,  and  594  cords  of  stone  for  riprap ;  1,303  feet  of  sea-wall  built,  357 

feet  of  it  coped,  '66^  38,  39. 
1866-'67.  Work  on  sea-wall  continued,  '66,  iv,  164;  '67,  136. 
1867-'68.  Repairs  of  pier-head  and  tow-path,  extension  of  pier  and  bnilding  abont 

900  feet  of  breakwater  under  contract,  '68»  44. 
1868-'69.  The  interior  works  of  repair  nearly  completed,  south  pier  extended  nearly 

318  feet,  150  feet  of  breakwater  built  to  low- water  level.  '69,  39,  145,  146. 
1869-70.  Repairs  of  iuterior  harbor  works  and  dredging  channel  to  inner  harbor 

completed ;  total  length  wf  breakwater,  950  feet.    Superstructure  over  400  feet 

ofsame, '70,  51,  183. 
1870-71.  Breakwater  extended  783  feet;  total  length,  1,183  feet,  '71,  49,217. 
1871-72.  Repairs  to  north  pier-head  and  other  completed  work ;  425  feet  added  to 

breakwater,  partlv  covered  with  superstructure.  '72,  45, 244. 
1873-73.  Extension  of  breakwater.    Rectification  of  iniuir  to  six  cribs,  '73,  350. 
1873-74.  Breakwater  repaired  and  extended  100  feet,  dreaging  done  under  special 

appropriation,  and  work  of  repair  continued  to  amount  of  over  |23,000  after 

appropriation  was  exhausted.  '74,  i,  52, 226-228. 
1874-75.  180  feet  of  south  end  or  breakwater  rebuilt.  1,500  feet  of  its  lake  face  pro- 
tected by  oak  and  iron  sheathinc,  650  feet  of  pile  pier  built,  3,956  cubic  ^ards 

dredged,  and  foundation  trench  for  cribs  in  breakwater  commenced,  '75,  i,  57, 

320. 
1875-76.  Breakwater  extended  250  feet,  with  superstructure  over  200  feet  of  same, 

pile  pier  extended  220  feet,  and  about  10,000  cubic  yards  dredged  from  shoal 

outside  of  south  pier,  '76, 1,  109,  ii,  568. 
1876-77.  Breakwater  extended  150  feet;   total  length,  2,924  feet;   channel  piers 

repaired  and  pile  pier  refilled,  '77,  116, 972. 
1877-78.  South  end  of  breakwater  extended  150  feet,  '78,  131, 1270. 
1878-79.  Breakwater  extended,  making  total  length  3,076  feet,  '79,  1718. 
Physical  Ciiaracteristics. 

'66,  iv,  162;  '67,  135,225,226;   '69,  165-168;  '70,  194;  '72.  245;  '73,  351;   '76,  ii. 

568, 569, 571.    Foundation  so  unstable  as  to  cause  donblinff  of  the  estimated 

cost  and  to  require  dredging  19  feet  below  the  bed  of  the  lake  to  obtain  a  good 

foundation  for  the  cribs,  '74,  i,  236;  '79,  1718. 
Plans*    ( See  also  Projects. ) 
Early  history  of  plans,  '67,  224-229;  '68,  222. 
By  Captain  Williams,  in  1839,  for  extension  of  pier  2,040  feet  to  23  feet  of  water 

and  a  detached  breakwater  3,690  feet  in  length,  '66^  iii,  15,  iv,  161, 162. 
By  Captain  Tardy,  in  1866,  urging  the  adoption  of  Captain  Williams's  plan,  '66,  iv, 

161, 162. 
Discussion  of  above  plans  by  Colonel  Cram,  viz :  Extending  the  south  pier  from  300 

feet  to  600  feet,  removal  of  200  feet  or  400  feet  of  south  end  of  Erie  breakwater, 

and  a  new  breakwater  4,000  feet  in  length,  and  modifications  proposed,  '67,  31, 

13&-137, 224-229.    For  a  cut  or  canal  200  feet  wide,  with  pier  or  piers  extending 

into  the  lake  to  15  feet  water,  from  the  lake  to  Buffalo  Creek,  '67,  229 ;  '68, 205, 

206,  214-216. 
PfiTate  and  Corporate  l¥ori£. 
The  State  of  New  York,  in  1819,  loaned  $12,000  to  a  committee  of  citizens,  on 

security,  to  execute  the  work  of  building  certain  piers;  the  work  cost  $14,000. 

The  south  pier  was  i  mile  long,  and  ended  in  13  feet  watery  it  was  begun  in 

1820  and  finished  In  1821  under  superintendence  of  Samuel  Wilkinson,  '67,  225. 
The  Erie  breakwater  was  built  by  the  State  of  New  York  at  great  expense,  '67,  22& 

Dredging  by  city  of  Buffalo,  '67,  225.  , 
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Projects.    (See  also  Private  and  Corporate  Work, ) 

Prior  to  1866  appropriations  T^ere  expended  in  bnilding  and  repairing  two  piers  at 
the  mouth  of  I3affalo  Creek,  dredging  and  constmcting  a  masonry  sea-wall  to 
protect  the  beach  south  of  harbor  entrance. 

By  Captain  Williams,  in  1839,  '66,  iii,  15,  iv,  161 ;  '67,  227;  '68,  221,222. 

By  Captain  Woodruft*,  in  1856,  '67,  227. 

By  Colonel  Turnbull,  8.  Doc.  1,  34th  Cone.,  1st  Sess. 

By  Major  Graham,  in  1857,  8.  Doc.  42,  35th  Cong.,  Ist  Sess. 

By  Captain  Tardy,  in  1865,  '66,  i,  49,50,  ii,  38,39,  iii,  30,  iv,  161. 

By  Colonel  Cram,  in  1806,  for  repairs  and  protection  of  the  north  and  south  piers 
and  extension  of  the  south  pier  300  feet,  '67,  32,  68, 137, 193, 194. 

By  Board  of  Engineers,  in  1868,  for  repairing  the  end  of  the  light-house  pier  and 
extending  it  about  300  feet,  removing  a  portion  of  the  south  end  of  the  Krie 
Canal  basin  breakwater,  dredging  at  the  harbor  entrance  to  a  depth  of  15  feet ; 
and  constructing  a  breakwater  south  from  the  harbor  entrance  4,000  feet  in 
length  (estimated  cost  of  a  section  of  100  feet,  $19,828.40,  '68,  235),  of  cribs  50 
feet  lonk  by  34  fee^  base  and  29  feet  to  37  feet  in  height^  '68,  222,232. 

By  Board  of  Engineers,  in  1873,  for  stone  foundations  for  cribs  in  the  breakwater  to 
prevent  displacement,  *73,  353. 

By  Board  of  Engineers,  in  1873,  for  increasing  the  length  of  the  breakwater  to  7,600 
feet,  with  cribs  50  by  34  by  32  feet,  and  an  artificial  foundation  for  about  :2,500 
feet  of  the  distance,  dredged  to  hard  bottom,  50  feet  in  width,  and  filled  with 
gravel  and  stone.  A  pile  pier  1,000  feet  long  continued  by  crib  work  3, 100  feet. 
commencing  at  a  point  on  the  shore  opposite  the  head  of  the  Blackwell  Canal 
and  extending  toward  the  south  end  of  the  breakwater,  leaving  a  channel  be- 
tween it  and  the  breakwater  150  feet  in  width:  estimated  cost,  $2,000,000,  '76, 
ii,  570;  '77,972;  '79,-1718. 
Surveys. 

1818.  By  WilUam  Peacock,  '67,  224. 

1839.  Under  direction  of  Captain  Williams,  '67,  227. 

1867.  Under  direction  of  Colonel  Cram,  by  Captain  Harwood,  assisted  by  Walter 
Griswold,  '68,  150,206;  '69,  164. 

By  direction  of  Board  of  Engineers  under  M^jor  Harwood,  '74,  i,  52, 53. 

Maps. 
Of  Northern  and  Northwestern  Lakes,  showing  location  of  the  harbor,  '66^  i ;  of 

harbor  and  vicinity,  '66,  i. 
Map  of  the  harbor,  June  30,  1879,  '79,  1720. 

[C.  C] 
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BIJRIilNOTON  HARBOR,  101¥A,  IllissiflSippi  Biver.-(8ee  also  Mis- 
sissippi BETWEEN  Falls  op  St.  Anthony  and  Cairo.) 

Appropriatloiis. 

ia7G $10,000, '76,  i,  141 ;  '77,84,525. 

1878 10,000,  '78,  97,  714. 

1879 10,000,  '79,  131,  1138. 

Commerce. 

Commercial  Statistics,  '76,  i,  694;  '78,  715,  j  '79,  1138. 
Contracts. 
1877.  With  J.  Hussell,  for  fiimishing  and  delivering  rock  for  dams,  '78^  716. 
Abstracts  of  proposals,  '78,  716;  *79,  1139. 
Eii§rineers. 
Chief  of  Engineers. 

Reports,  '76,  i,  84;  '77,  84;  '78,  97;  '79,  131. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb.    Reports,  '76,  i,  691 ;  '77,  524.    Relieved  November  15, 1877,  by 
Maj.  F.  U.  Farquhar,  '78,  714.    Reports,  '78,  714 ;  '79, 11*38.    H.  Doc,  74,  45th 
Cong.,  3d  Sess. 

C.  W.  Durham.    Reports,  '76,  i,  692,  ii,  186. 
M.  Meigs.    Report,  '77,  5.%. 
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BIJBL.INOTON  HABBOB,  lO^WA,  Missisaippi  BiTer-Continned. 

Estimates. 

1875.  For  improyement  of  river  by  improving  Rush  Chute,  135,221,  *76,  i,  692,  694, 

ii,  1«6:  '77,  84,  625;  '78,  714. 
By  Major  Farqnhar,  1879,  revising  project  of  1875,  increasing  estimated  cost  of 
completion  to  $49,656,  '79,  131 ;  H.  Doc.  74,  46th  Cong.,  .3d  Sess. 
Financial  Statements. 

•77,  84,525;  '78,  97,714;  '79,  131,1138. 
Operations. 
1877-^8.  Partial  construction  of  dams  from  head  of  Rush  Island  to  Otter  Island,  and 

400  linear  feet  shore  protection  on  islands.  '78,  97,  714. 
1878-'79.  Completion  of  dam,  closing  Rush  Cnute,  dredging  to  facilitate  landing  of 
steamers,  '79,  131, 1138. 
Projects. 
1875.  For  improyement  of  river  in  vicinity  of  Burlington,  Iowa,  by  impioving  Rush 
Chute,  closing  main  channel  of  river  from  Otter  to  Rush  Island,  together  with 
the  closing  of  two  interior  chutes  by  dams,  all  consisting  of  riprap  on  brush 
foundations;  estimated  cost^  |35,221,  '76, 1,691,693. 
1879.  By  Mi^or  Farquhar,  modifying  previous  project  by  dredging  at  head  and 
foot  of  Rush  Chute,  and  construction  of  rectifying  dams  with  shore  protection; 
estimated  cost  of  completion,  $49,656,  '79,  1138 ;  H.  Doc.  74, 45th  Cong.,  3d  Sess. 
Surveys. 
1875.  In  vicinity  of  BurUngton,  '76,  i,  691. 

[L.Y.S.] 


BIJBLINOTON  BLIBBOB,  TT.— Improvbmisnt  of. 

Appropriations. 

1836 $10,000  00,'66,iii,  28. 

1837 10,000  00,'66,iii,  28. 

1838 50,000  00, '66,  iii,  28. 

1844 10,000  00,'66,  iii,  28. 

1852 10,000  00,'66,  iii,  28. 

1864 13,500  00,'66,  iu,  28 

1866 27.672  20, '66,  iii,  28. 

1867 80,000  00, '67,  234. 

1870 25,000  00, '70,  56,  223. 

1871 30,000  00/71,53. 

1872 30,000  00,'72,  49,  272. 

1873 25,000  00, '73,  49. 

1874 25,000  00, '74,  i,  56,  275. 

1875 25,000  00,'75,  i,  61,  353. 

1876 20,000  00,'76.i,  57,  258; '77,  52,253. 

1878 20,000  00,'78,  57,  422. 

1879 15,000  00, '79,  65,  396. 

Total  to  1879  ....  $426, 172  20 
Commerce. 

Statistics,  '66,  iv,  180;  '67,  234;  '68,  298;  '69,  186;  '75,  i,353;  '77,  253;  '78,  422; 
'79,  396. 
Contracts. 

1867.  C.  J.  DeGraw,  timber,  '67,  245.  R.  N.  Gere,  iron,  '67,  245.  Lutber  Whitney, 
stone,  '67,  24&.  Jennings  &  Hart,  labor,  '67,  245.  Hart  &,  Jennings,  timber 
and  plank,  '68,  295,299.-1873.  Luther  Whitney,  crib  work,  '73,  395.  "Charles 
DeGraw,  crib- work,  '73,  395.  Luther  Whitney,  crib- work,  '74,  i,  274 ;  '75,  i, 
353.— 1874.  Luther  Whitney,  one  crib,  '75,  i,354 ;  '76,  i,  258.— 1875.  James  D. 
Hancock,  cribs,  '75,  i,354;  '76,  i,258;  '77,  253.— 1878.  Luther  Whitney,  break- 
water extension  '79,  396. 

Abstracts  of  contracts,  '67,  245;  '68*  299;  '69,  187;  '75,  i,  354. 

Abstractsof  bids  '67,  246;  '68,  299;  '70,  256;  '75,  i,  353,  354;  '79,  396. 

Failing  bidders.  Wells  DeGraw,  Antoin  Poupor,  L,  B.  Piatt,  and  L.  T.  Richardson, 
'68,  296,  299. 
Defense. 

The  harbor  would  afford  protection  to  our  armed  ships  in  time  of  war,  S.  Doc.  42,  35th 
Cong.,  1st  Sess. 

•  Annulled  and  awarded  to  Luther  Whitney,  '74,  i,  274 ;  '76,  i,  353. 
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BlIBIJINOTOIir  HABBOB,  TT.-^ContaMUid. 

Iiiigrineers. 

Chief  of  Engineebs. 
Reports,  '66,  i,  2,  3,  ii,  41,  iii,  17,  28,  67,  34;  'Sa  48;  '69,  42;  '70,  56;  71,  53; 
'72,  49:  '73,  49,  60;  '74,  i,  56;  '75,  i,  61;  '76,  i,  57;  '77,  52;  '78,  57;  '79.  65. 
Board  of  Engineers. 
Convened  June  6, 1867,  to  consider  location  and  constmotion  of  breakwater.    Beo- 
ommended  the  extension  of  old  breakwater  about  1,500  feet  to  the  north,  and 
construction  of  cribs  of  rectangular  cross-section  30  feet  at  base  and  40  feet  nigh, 
'67,  34,  234,  251. 
(Colonel  Bache  and  Lieutenant-Colonels  Thom  and  Blunt.) 
Engineers  in  Charge. 

Colonel  TumbuU.    8.  Doc.  42,  35fch  Cong.,  Ist  Sess. 

Maj.  J.  D.  Graham,  1857.    Report,  8.  Doc.  42,  35th  Cong.,  Ist  Sees. 

Mflj.  C.  E.  Blunt,  1865.    Report,  '66,  i,  56,  57. 

Capt.  C.  B.  Reese,  1866,  '66^  i,  57,  ii,  41.    Report,  '66^  iv,  179,  180. 

Lieut.  Col.  C.  E.  Blunt,  1867.    Report,  '67,  234,  245,  246,  251. 

Capt.  J.  W.  Barlow,  1867,  '68»  48.    Reports,  '68,  295 ;  '69,  184. 

Lieut.  Col.  John  Newton,  1870.    Reporto,  '70,  223;  '71,  255;  '72,  272;  '78,  394; 

'74,  i,  274 ;  '76,  i,  353 ;  '76,  i,  25a 
Capt.  James  Mercur,  in  temporary  charge,  *77,  253. 
Lieut.  Col.  John  Newton,  1878.    Reports,  '78,  422;  '79,  395. 
Assistants 
Lieut.  C.  J.  AUen,  '66^  ii,  41,  iv,  178;  '67,  34. 
D.  White,  '74,  i,  275;  '76,  i,  253. 
Estimates. 
By  Lieutenant-Colonel  Graham,  for  extension  and  repairs,  $21,286.31,  8.  Doc.  42, 

35th  Cong.,  1st  Sess. ;  (27,672.20,  '66, 1,  3. 
By  Captain  Reese,  for  1,500  feet  of  new  breakwater,  $333,442,  '66,  iv,  180 ;  '67, 234 ; 

•68,49;  '69,42. 
By  D.  White  and  Lieutenant- Colonel  Newton,  for  2,000  feet  of  breakwater,  $340,000, 

'74,  i,  275;  '75,  i,  353;  '76,  i,  258. 
By  Lieutenant-Colonel  Newton,  for  completion  of  existing  project,  $260,000,  '79, 396. 
Financial  Statements. 

'68,  49,  298;  '69,  42,  186;  '70.  56,  223 ;  '71,  53 ;  '72,  49,  272;  '73.  49,  50;  '74^  1,56, 
275:  '75,  i,  61,  353;  '76,  57,  258;  '77,  53,  253;  '78.  57,  422;  '79,  65,  396. 
Operations. 
History,  '74,  i,  274. 

1844.  Construction  of  breakwater,  '66,  iii,  17,  iv,  179. 
1857.  Breakwater  1,069  feet  in  length,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
1868.  Two  cribs  well  under  way,  '68,  298. 
1868-^69.  Six  cribs,  500  feet  of  breakwater  built,  '69,  42. 
1869-70.  Construction  of  2  cribs,  160  linear  feet,  '70,  56,  223. 
1870-71.  Construction  of  2  cribs,  171  linear  feet,  '71,  53,  255. 

1871-'72.  Two  cribs,  217  linear  feet,  placed  in  poeition  for  south  extension ;  comple- 
tion of  superstructure  over  extension,  '72,  48,  272. 
1872-73.  Construction  of  2  cribs,  180  Unear  feet,  '73,  49,  395. 
1873-74.  Construction  of  2  cribs,  220  linear  feet,  and  180  feet  of  superstmotore,  '74, 

i,  56,  274. 
1874-75.  Construction  of  crib.  145  feet,  and  220  feet  of  superstructure,  '75,  i,  61, 353. 
1875-76.  Construction  of  160  feet  north  extension  and  145  feet  of  anperatmctare, 

'76,  i,  57,  25H. 
1876-77.  Completion  of  160  feet  of  superstructure,  repairs,  '77,  52,  253, 
1877-78.  Repairs  and  extension  of  breakwater,  '78,  57^  422. 
1878-79.  Riprappiug  and  extension  of  breakwater,  '79,  65,  395. 
Phjrsicai  Characteristics. 

•66,  iii,  17. 
Plans. 
By  Capt.  C.  B.  Keese,  for  new  breakwater  north  and  west  of  old  work,  1,500  feet 
long,  '67,  179,  180. 
Projects. 
For  a  breakwater  in  about  30  feet  of  water,  consistinjK  of  cribs  35  feet  wide,  of  which 
1,069  feet  had  been  built  in  1857.     Colonels  Turnbull  and  Graham  think  it 
should  be  extended  200  feet  north,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
By  Board  of  Engineers,  1867,  for  extension  of  breakwater  l,5CK)feet  north,  to  ccmsial 

of  cribs  with  30  feet  base  and  40  feet  hig;h,  '67,  34,  234,  251. 
By  Lieutenant-Colonel  Newton,  for  extension  of  breakwater  south,  '71,  53,  255; 
'74,  i,  275. 
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BUBLINOTOM  HABBOB,  TT.— Continued. 


Surveys. 

6.  B; 


1866.  By  Lieutenant  Allen,  under  direction  of  Captain  Reese,  '66,  iv,  180;  '6T,  251; 

'69,  185. 
Maps. 

Of  Northern  and  North weatem  Lakes,  showing  location  of  improvement,  '66,  i. 

er  and  part  of  city,  '66^  i. 


Of  vicinity,  iihowing  breakwater  i 


CABIN  CBEEK,  HID.— Survey  ordered  by  act  of  March  3,  1879;  '79,  81. 


CACHB  BITBB,  ABK.— Exaionatiok  of. 

Cooinierce* 

Not  sufficient  to  justify  the  improvement,  '71,  354. 
En^neers* 

Chief  of  £NOiN£EBa. 
Reports,  '70,  31,  66;  '71,  58,  59. 

ENaiNEER  IN  ChaRGIC. 

Lieut.  Col.  W.  F.  Raynolds,  1871.    Report,  '71,  354. 
Assist  AN  t. 
Desmond  Fitzgerald.    Report,  '71,  354. 
Estimates.    (See  Plans.) 
Plans. 

By  Desmond  Fitzgerald,  for  the  removal  of  overhanging  trees  and  snags;  estimated 
cost,  14,000,  '71,  354,  355. 
Sarveys, 

Ordered  bv  act  of  Congress  approved  July  11,  1870,  assigned  to  Lieut.  Col.  W.  F. 
Raynolds,  and  made  under  his  direction  by  Desmond  Fitzgerald.  Report,  '71, 
354. 


CAHABA  BITEB,  AI^A.-Survby  of. 

Commerce. 

Obstruction  to  navigation  by  bridges,  '75,  ii,  13.    Justification  of  improvement, 

•75,  ii,  16. 
Statistics,  '75,  ii,  12,  13. 
Engrineers. 

Chief  of  Engineers. 

Report,  '75,  i,  82. 
Engineer  in  Charge. 

Capt.  A.  N.  Daiurell,  1875.    Report,  '75,  ii,  11. 

AfiSISTANTS 

H.  J.  Mack,  1874.    Report,  '75,  u,  11. 

T.  W.  NicoU,  1874,  '75,  ii,  11. 
Estimates.    (See  Plans.) 
Pliysical  Characteristics. 

General,  '75,  ii,  12.    Table  of  shoals  and  other  obstructions,  '75,  ii,  14. 
Plans. 

By  M.  J.  Mack :  1st,  for  a  safe  flat-boat  navigation  from  Centreville  down,  at  a  stage 
of  3  feet  above  low-water,  by  operations  of  a  snag-boat,  at  an  estimated  cost  of 
$40,000 ;  2d,  for  a  navigation,  enabling  steamers  drawing  not  over  3  feet  to  as- 
cend as  far  as  Centreville,  at  all  seasons,  by  the  operations  of  a  snag-boat,  by 
dredging,  rock-excavation,  and  oonstruction  of  dams,  at  an  estimated  cost  of 
$ld4,598.75 ;  3d,  for  a  lock  and  dam  improvement  to  reach  the  Cahaba  coal- 
flelds.  Comparison  of  various  plans,  '75,  ii,  13,  14,  15,  16. 
Surveys. 

1874.  By  M.  J.  Mack.    Report,  '75,  ii,  11. 


CAliCASIEir  PASS,  LA.— Improvement  of. 


A  pproprlatlons. 

1872,  $15,000,  '73,  65. 
Commerce. 

Justification  of  improvement,  '71,  68,  558. 
Statistics,  '71,  568;  '74,  i,  721. 
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CAIiCASlElJ  PASS,  liA.— Continued. 

Chief  of  Engineers. 

Reports,  '71,  68;  '72,  61;  '73,  65;  '74,  i,  73. 
Engineer  in  Charge. 
Capt.  C.  W.  Howell,  1871  to  1874,  '71,  67;  '72,  60;  '73,  63;  '74,  i,  72.     Bepozta, 
•71,557;  '73,634;  '74,  i,  721. 
Estimates.    (See  Projects.) 
Financial  Statements. 

•73,  65;  '74,  i,  73,  721. 
Operations. 
1870-'71.  Survey  made,  '71,  557. 

1872-73.  Channel  2,962  feet  long  and  60  feet  wide,  dredged,  '73,  65,  634. 
1873-^74.  Channel  completed  to  a  width  of  60  feet  and  a  depth  of  6.5  feet  finom  deep 
water  in  Calcasieu  Pass  to  Calcasieu  Lake,  '74,  i,  73,  721. 
Physical  Characteristics. 

Description  of,  '71,  68,  557. 
Project^* 
By  Captain  Howell,  1871,  for  improving  har  at  the  head  of  Calcasiea  Pass,  by 
dredging  a  channel  80  feet  wide,  1^  miles  long,  and  5  feet  deep ;  estimated  cost, 
$15,000,  and,  if  extra  dredge-boat  is  necessary,  925.000  to  be  added  tx>  estimate, 
'71,558;  •72,61. 
Surveys. 
1871.  Examination  by  Captain  Howell,  '71,  557. 


CAI^OOSAHATCHEE  RITER,  F£iA.— Examination  ov. 

Commerce. 

Benefit  of  improvement  to  commerce,  '79,  864,  866,  867,  869. 
En§rineers. 
Chief  of  Engineers. 

Reports,  '78,  81 ;  '79.  106. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell,  '78,  81 ;  '79,  105.    Eeport,  '79,  863. 
Assistant. 
J.  L.  Meigs.    Report,  '79,  864. 
Estimates.    (See  Projects. ) 
Physical  Characteristics. 
Description  of,  '79,  864,  865,  866,  869. 
Table  of  measurements  and  observations,  '79,  868 
Tide  levels,  '79,  870. 
Plans. 
1879.  By  J.  L.  Meigs,  for  widening,  deepening,  and  straightening  channel  from 
month  to  Fort  Thompson,  and  cutting  6  mixes  of  canals  to  reolami  lands  snbjeel 
to  overflow;  estimated  cost,  $148,978,  '79,  866. 
For  dredging  and  removing  snags  for  channel  100  feet  wide  by  7  feet  deep,  from 
mouth  to  Fort  Meyers;  estimated  cost,  $19,094,  '79,  864,  869. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78,  81. 

1879.  Examination  completed  by  J.  L.  Meigs,  '79,  106,  864. 


CAIiUMET  IIARBOB9  Ilili.— iMPROVBBfENT  OF. 

Appropriations. 

*1870 $50,000, '71,36, 117. 

1871 50,000,  '71,36. 

1872 40,000,  '72,  34. 

1873 40,000,  '73,  35. 

1874 25,000,  '74.  i,  41. 

1875 25,000,  '75.  i,  46. 

1876 20,000,  '76,  i,  36,99,142. 

1878 15,000,  '78,  118. 

1879 12,000, '79.  158. 

Total  to  1879 $277,000 

*  AppropriAted  for  harbor  of  refuge  at  Chicago,  HI. 
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CAIiVnnST  HARBOR,  IIiI^-ContLaaed. 

Appropriations— Continaed. 
Total.  molading,1875,  by  reports,  |230,000;  by  Statntes  at  Large  and  by  H.  Doc. 
No.  120,  44th  Cong.,  iBt  Seas.,  |180,0(K).    This  difference  may  be  dae  to  the 
act  of  July  11,  1870,  which  appropriated  $50,000  for  a  harbor  of  refuge  at  Chi- 
cago, 111.,  which  amoant  was  apphed  to  Calnmet  Harbor,  '71,  117 ;  '79,  1567. 
Commerce. 
Considered  as  a  harbor  of  refuge,  '70,  104;  '76,  ii,  441.    Objections  to  improving 
harbor,  '70, 105.    Benefits  of  improvement,  '73, 215, 216;  '76,  u,  443, 444.    Locf3 
manufacturing  interests,  '73,  215;  '75,  i,  233;  '76^  ii,  443. 
8TATI8TIC8,  '72,  130;  '74,  i,  159;  '75,  i,  233;  '76^  ii,  439;  '77,  896;  '78,  1186. 
Contracuu 
1874.  W,  8.  Carkin,  dredging,  at  17i  cents  per  cubic  yard.  '75,  i,  231.— 1875.  R.  M. 
Steel,  materials  and  labor,  '75,  i,  232;  '76,  ii,  438.    John  H.  Qntches,  dredging, 
'75,1,232;  '76.  ii,  438. 
Abstracts  of,  '76^  ii,  441. 
Abstracts  of  bids,  '76,  ii,  440. 
Engineers. 
Chief  of  Engineers. 
Reports,  '70,  37, 123, 124;  '71,  35;  '72,  34;  '73,  35;  '74.  i,  41;  '75,  i,  46;  '76,  i,  99; 
'77,103;  '78,  118;  '79,158. 
Board  of  ENGiNEERa. 
1870.  Board  consider  that  the  improvement  of  Calumet  River  will  not  afford  the 
relief  needed  by  the  crowded  conmaerce  of  Chicago,  and  therefore  reconmiend 
no  plan  for  this  purpose,  '70,  125;  '76,  ii,  442. 
(Colonel  Macomb,  Lieut.  Col.   Raynolds,  and   Majors   Wheeler,  Weitzel,  and 
McFarland.) 
Engineers  in  Charge. 
M^j.  J.  B.  Wheeler,  1870.    Reports,  '70,  104. 
Mai.  W.  £.  Merrill,  in  temporary  charge,  1870,  '76,  ii,  442. 

Mi^.  D.  C.  Houston,  1870-74.    Reports,  '71,  117;  '72.  130;  '73,  215;  '74,  i,  159. 
Maj.  G.  L.  GiUespie,  1874-77.    Reports,  '75,  i,  231 ;  '76,  ii,  438. 

Capt.  G.  J.  Lydecker,  1877  to .    Reports,  '77,  894 ;  '78,  1185;  '79,  1567. 

Assistants. 
Capt.  D.  P.  Heap,  1870,  '70,  104. 
Lieut.  F.  A.  Hinman.    Reports,  '73,  215;  '74,  i,  159. 
Estlniates. 

1870.  By  Major  Wheeler,  for  completion,  $299,875.52,  '70,  105, 107 ;  '76^  ii,  441. 
1870.  By  Capt.  D.  P.  Heap,  for  completion,  $695,000,  '70, 105, 107 ;  '76,  ii,  441. 
1879.  By  Capt.  Lydecker,  for  annual  repairs,  $5,000,  '79,  1569. 
Financial  Statements. 
'70,37;   '71,36,119;  '73,  :«,216;  '74,1,41,159:  '75,1,46,233;   '76^  i,  99,  ii,  439; 
'77,  104,896;  '78,  118,1186;  '79,  158,1569.     ' 
Operations* 


North  pier. 

South  pier. 

Dredg- 
ing. 

Semarks. 

Year. 

i 

6 

i 

1 

i 

CO 

Beferenoe. 

1870-71 

L.fL 

320 

384 
464 
200 
150 

L.ft, 

320 

"384' 
360 
160 

256 
228 
200 
100 
200 

475 
570 

L,ft 

O.yda. 

Cribs  built  at  Chicago  for 
thiB  work. 

»71,  35,118;  '76,  ii,  443. 

1871-72 

'72,34,130;  76,ii,443. 
»73,  35,215;  76,ii,  443. 
'74,  i,  41, 159;  '76,11,443. 
'76,1,46.231. 

1872 -'73 

384 
228 
800 
100 

49,720 
37,465 
49,874 
83,496 

13,886 

1873-74 

1874  -'75 

1875-76 
1876  -*77 

Repairs.— Crib   work  by 
contract,  soperstmctare 
by  hired  labor. 

'76,  i.  99,  ii,  438. 
'77, 103, 895. 

1877-78 

150 
200 

Cribs  sunk  on  pUe  founda- 
tion: cribs  on  south  pier 
refilled. 

Kepairs. 

'TB,  118, 1185. 

1878-79 

200 

'79,1567. 
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CAIiVniET  HABBOR»  II.lM--Oon«isaed. 

Ope  rations—Continued . 

History  of  operations  to  1875,  '76,  it,  441.  June,  1875,  length  of  noiih  pier,  inolod- 
ing  pile  work,  2,869  linear  feet;  length  of  sonth pier,  including  revetmetit,  1,214 
Hnear  feet,  '75,  i,  232. 

Abstracts  of  materials  used  and  work  done,  '75,  i,  832;  '76,  11,  438;   '79,  1567. 
Total  length  of  piers,  4,260  feet ;  total  dredging  given  as  280,000  euMo  yurdis 
'79,  1568. 
Physical  Characteristics « 

General,  of  Calumet  River  and  tributaries,  '70,  104, 105.  Rocky  reef  H  miles  north 
of  piers  and  2,800  feet  from  the  shore,  '70,  105.  Advance  of  shore  line  600  leet 
on  the  north  side  of  the  north  pier  and  a  recession  of  180  feet  alongside  the 
sonth  pier  since  1870,  '75,  i,  233 ;  and  from  1875  to  1877  a  farther  advasce  on 
the  north  side  of  200  feet  and  a  farther  recession  of  70  feet  on  the  sonth  side, 
'77,  895.  A  corresponding  movement  of  the  deep-water  lines,  '77,  895.  Aver- 
age annual  advance  of  shore  line  north  of  piers,  115  feet,  1870  to  1877,  '77,  895. 
The  Calumet  larger  than  the  Chicago  River,  '76^  ii,  441. 
Plans. 

By  Captain  Heap,  1869,  piers  and  dredging  to  18  feet ;  estimated  cost,  |605,0OO,  '70, 
107.    Project  of  Major  Wheeler  and  plan  of  Captain  Heap  compared,  'TO,  105 ; 
'76,  ii,  441. 
Private  and  Corporate  l¥ori£. 

Improvement  by  the  Calumet  and  Chicago  Canal  and  Dock  Company,  '71,  117. 
Contractor  for  dredging  and  revetment,  Charles  Mears,  '71,  117, 118. 
Projects. 

By  Major  Wheeler,  1869,  2  parallel  piers,  300  feet  apart ;  dredging  to  13|  feet  in 
channel ;  estimated  cost,  |29l>,875.  Conditions  of  recommendation,  '70, 104, 107; 
'76,  ii,  441, 442.    Approved  by  the  Chief  of  Engineers  and  adopted,  '71, 117. 

By  Mi^or  Gillespie,  1875,  to  extend  the  north  pier  to  the  18-foot  curve  and  the  sonth 
pier  to  the  12-foot  curve ;  dredging  in  channel,  '75,  i,  232;  '76,  ii,438;  '77,  895. 
tinrvers. 

1836.  By  Lieutenant  Allen,  '70,  105;  '76,  ii,  441. 

1845.  By  Captain  McClellan,  '70,  105;  '76,  ii,  441. 

1869.  Directed  by  Ma^jor  Wheeler,  made  by  Captain  Heap,  '70,  104;  '76^  ii,  441. 

1873.  Directed  by  Major  Houston,  made  by  Lieutenant  Hinman,  '73,  215. 

1878-79.  Directed  by  Captain  Lydecker,  '79,  1668. 

Mi^ps. 
Sketch  of  the  harbor,  June  30, 1879,  '79,  1568. 


CAHIBRIDOE  harbor*  hid.— Improvbmeivt  of. 

Appropriations. 

1671 $10,000,'71,  75,615. 

1872 10,000,'72.  08,  687;  '73,72. 

1873 5, 000, '73,  72,  765;  '74,  i,  82,  ii,  24. 

1878 5,000, '78,  175;  '79,501. 

1879 2,500,'79,  76,  50L 

Total  to  1879 |:«,500 

List  of  appropriations,  '74,  i,  82,  ii,  24. 
Commerce. 

Statistics,  '71,  616;  '73,  765. 
Contracts. 
1871.  G.  H.  Ferris,  dredging,  at  27  cents  per  cubic  yard,  '71,  615;  '72,  687.— 1872. 
G.  H.  Ferris,  dredging,  at  18f  cents  per  cubic  yard,  '73,  765. — 1873.  A.  A.  Dod^, 
dredging,  at  27  cents  per  cubic  yard.  '73,  765 ;  '74,  ii,  24.— 1878.    G.  H.  Ferris, 
dredging,  at  l^  cents  per  cubic  yard,  measured  in  scows,  and  10  cents  per  cubic 
yard  thrown  behind  bulkheads,  '79,  501. 
Abstracts  of  bids,  '71,  615;  '73,  765;  '79,  50L 
Iin§rineers. 
Chief  of  Engineers. 
Reports,  '70,  32,  70;  '71,  75;  '72,  68;  '73,  72;  '74,  i,  82;  '75,  i,  87;  '76^  i,  63; 
'79,  76. 
Engineers  in  Charge. 
Col.  J.  H.  Simpson.    Eeport,  '70,  421. 


BIVEBS  AND   HARBORS.  Ill 

CAMBRIDOE  HABHOR,  ]!IA.-Oontinned. 

EnirAneers—Continned. 

Maj.  WiUiam  P.  Craighill,  '71, 71,  585.    ReporU,  '71,  614-620 ;  '72,  687 ;  '73,  765 ; 
'74,  ii,  24;  '75.  ii,68;  '76^  i,  2b8;  '79,  500. 
Assistants. 
William  Popp.    Report.  '71,  66. 
Charles  J.  Bates,  '71,  GIG. 
Estimates* 
By  William  Popp,  adopted  by  M^or  Craighill,  for  dredging  a  suitable  entrance- way 
at  the  TPouth  of  Choptank  Creek,  and  a  basin  abreast  of  the  village  of  Cam- 
bridge, if  10  feet  deep,  $36,000 :  $21,600  if  8  feet  deep,  '71,  614,  616,  61«;  '74,  i, 
b2,  if,  24. 
Financial  Statements. 

'71,  75,76,615;  '72,  68,687;  '73,  72,  765;  '74,  i,  82,  ii,  24;  '79,  76,501. 
Ijegrislation. 
A  company  chartered  by  the  State  of  Maryland  in  1868  for  the  improvement  of  the 
harbor,  etc.,  and  petitioned  to  have  their  charter  confinned  by  the  United  States, 
•71,  619, 
Operations. 
History  of  operations,  '79,  76,  500. 
1870-71.  Dredging  by  contract  in  progress,  '71,  75, 615. 

1871-72.  Dredging  ceased  the  last  day  of  Angnst  for  want  of  fhnds,  '72,  68,687. 
1872-73.  Dredging  commenced  September  10.    The  width  of  entrance  was  increased 
from  50  feet  to  100  feet,  and  nearly  all  of  the  inner  basin  was  dredged  to  a  depth 
of8feet, '73,  72,  765. 
1873-74,  Dredging  ceased  Angnst  11,  1873;  entrance  widened  to  125  feet,  '74,  i,  82, 

ii,  24. 
1874-75-76.  Operations  suspended,  '75,  i,  87,  ii,  68;  '76,  i,  63,  288. 
1878-79.  Dredging  by  contract  in  the  inner  harbor  and  approaches,  '79,  76,  501. 
Piiysical  Characteristics. 

Description  of,  '71,  616-620 ;  '79,  500. 
Private  and  Corporate  ITorlK. 
About  $8,000  was  raised  and  expended  by  the  citizens  in  1869  in  dredging  and  build- 
ing a  jetty, '71,  617. 
Results  of,  '79,  501. 
Projects. 
By  Migor  Craighill,  in  1871,  for  dredging  an  entrance-wny  at  the  mouth  of  Chop- 
tank  Creek  and  a  basin  abreast  of  the  village  of  Cambri<lgo,  8  feet  in  depth,  *74, 
ii,  24.    In  lo78,  for  enlargement  of  the  inner  harbor  and  widening  the  channel 
leading  thereto,  '79,  501. 
Surveys. 
Ordered  by  act  approved  July  11, 1870,  assigned  to  Col.  J.  H.  Simpson,  and  made 
nncer  his  direction  in  October,  1870,  by  William  Popp,  assisted  by  Charles  J. 
Bates.    Reports,  '71,  614,  620. 
Maps. 
Of  William  Poppas  survey,  mentioned,  '71,  615. 


CAIVDEN  HARBOR,  IlIAlIirE.— Improvement  of. 

Appropriations. 

lf^7:5 $10,000, '73,  97. 

1H74. 10,000,  '74,  i,  107. 

1875 10,000, '75,  i,  114. 

Contracts. 

1873.  With  F.  Mead  for  dredging,  at  40  cents  per  cubic  yard,  '73, 1062.-1874.  With 
A.  Wright  for  dredging,  at  28  cents  per  cubic  yard,  '74,  ii,  302.--1875.  With  A. 
Wright  for  dredging,  at  18  cents  per  cubic  yard,  '75,  ii,  'X)0, 
Abstracts  of  bids,  '73,  1062;  '75,  ii,  391. 
Engineers. 

CUI£F  OF  EXGINKERS. 

Reports,  '73,  97,  106;  '74,  i,  107;  '75,  i,  114;  '76,  i,  40. 
Engineer  in  Charge. 

Lieutenant-Colonel  Thorn,  1872  to  1876,  '73,  93;  '74,  i,  103;  '75,1,  111 :  '76,  i,  37. 
Reports,  '73,  1062,  1106;  '74,  ii,  302;  '75,  ii,  390;  '76^  i,  156. 
Assistant 

A.  C.  Both,  '73,  1106.    Report,  '73,  1107. 
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CAMDEN  HARBOR,  MAINE— Continiied. 

Estimates.    (See  Projects.) 
Financial  Statements. 

•73,  J^;  '74,  i,  107;  '75,  i,  114,  '76,  i,  40. 
Operations* 

1873-74.  22,753  cubic  yards  of  material  dredged,  forming;  a  channel  2,000  feet  long, 
50  feet  wide,  and  7  feet  deep  from  deep  water  to  eastern  wharves,  '74,  i,  107, 
ii,  302. 

1874-75.  Dredffing  under  contract,  '75,  i,  114,  ii,  390. 

1875-76.  82,199  cubic  yards  of  material  dredged  from  channel,  completing  project, 
'76^  i,  40,  157.    Total  amount  dredged,  104,952  cubic  yards,  '76,  i,  40,  157. 

History  of  operations,  *76,  i,  157. 
Projects. 

By  Lieu  tenant- Colonel  Tbom^  1872,  for  excavating  a  channel  100  feet  by  7  feet  at 
mean  low  water  to  head  of  wharves  on  the  eastern  side  of  harbor,  1,000  fe«t 
long.  On  western  side  a  channel  80  feet  by  3  feet  by  1,400  feet  to  wharvt-s ; 
furtner  to  regulate  the  entrancv  to  these  channels  by  dredging  between  wharves, 
'73,  97,  1062,  1108:  '74,  i,  107,  ii,  302;  '75,  i,  114.  Second  channel  modified  to 
7  feet  depth,  '76,  i,  157. 
Snrvers. 

1872.  By  A.  C.  Both,  '73,  97,  1062, 1106. 

Soundings,  '73,  1108. 


CANARSIE  BAT.— (See  Long  Injjxd  Coast.) 


CANEY'S  FORK  AND  OBEY'S  RITERS,  TENN.— ExAMiNATioir  or. 

Commerce. 

Benefit  to  commerce  by  improvement,  '79,  1275,  1277,  1278,  1279. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '78,  105;  '79,  142. 
Engineer  in  Charge. 

Capfc.  W.  K.  King,  '78,  105;  '79,  142.    Report,  '79,  1275. 

C.  A.  Turrill,  '79,  1275.    Reports,  '79,  1275,  1277. 
Estimates. 
By  C.  A.  Turrill,  1879,  for  improvement  of  Caney'sFork,  $30,228:  Obey's  Blver, 
$11,869,  '79,  1275,  1277,  1279. 
Physical  Ciiaracteristics. 
Description  of,  '79,  1276,1277, 1279. 
List  of  obstructions,  '79,  1276, 127H. 
Plans. 
By  C.  A.  Turrill,  1H79,  for  improving  Canev's  Fork  and  Obey's  River  by  dredging, 
excavating  rock,  and  building  riprap  dams,  '79,  1276-1279. 
Surveys. 
L878.  Examination  ordered  and  in  progress,  '78,  105. 
1879.  Examination  completed  by  C.  A.  Turrill,  '79,  142,  1275, 1277. 


GANNON   RIVER,   MINN.— (See   also   Mississippi  River  Reservoirs.)— 

Survey  of. 

Commerce. 

Statistics,  '67,  263. 
Engrincers. 

Chief  of  Engineers. 

Reports,  '66,  ii,  41,  iii,  36. 
Engineer  in  Charge. 

M^.  G.  K.  Warren,  '66,  u,  41 ;  '67,  259,  262,  263.    . 
Survey. 
In  promss,  *66,  iii,  36. 
Expenditure  for  survey,  '67,  262. 
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€AP£  COD  SHIP-CANAL,  MASS.—Survey  of. 
Coannerce. 


D,  478, 


HistoiT  of  oommeroe  passing  across  the  isthmns  of  Cape  Cod  since  1B23,  '70, 

479.     Importance  of,  during  the  war  of  181*^  '70,  478,  479.    Benefit  of  improve- 
ment to  commerce,  '70,  417,  481,  485,  486,  487,  492,  495.    Value  of  facilitating 
inland  coastwise  trade,  especially  during  war,  '70,  487,  488,  494. 
Statistics,  '70,  480,  481. 
Defense* 

Military  value  of  canal,  '70,  488. 
Enffineers. 
Chief  of  Enoinxers. 
BepoTte,'70,476,  491. 
Board  of  Engineers. 
1825.    Board  of  internal  improvement  report  in  favor  of  a  canal  ronte  via  Buz- 
zard's and  Barnstable  Bays,  '70,  4^0.    Beport,  '70,  491. 
(General  Bernard,  Mi^or  Totten,  and  Mr.  John  L.  Sullivan.} 
1860.  Advice  of  board  to  committee  appointed  bv  the  State  legislature  to  investi- 
gate the  proposed  location  and  constrttcti<*n  of  canal,  '70,  481. 
Engineer  in  Charge. 

Lieut.  Col.  J.  G.  Foster,  1870,  '70,  477.    Beports,  '70,  477,  489. 
Assistant. 
Heury  Mitchell,  '70,  481. 
Estimates* 
By  Lieutenant- Colonel  Foster,  for  a  breakwater  to  protect  the  canal,  $1,923,400, 

•70,  477.    For  ship-canal,  |9,703,5ii5,  '70,  490. 
Early  estimates  for  canal,  '70,  494. 
liegrislaiion. 
Besolution  of  the  legislature  of  Massachusetts  in  favor  of  granting  aid  to  the  Cape 
Cod  Ship-Canal  l)y  the  construction  of  a  breakwater  at  the  eastern  end  of  the 
canal,  '70,  477.    Charter  granted  by  the  State  of  Massachusetts  for  the  con- 
struction of  a  canal,  '70,  477.    1791.  Committee  api>ointed  by  the  State  legisla- 
ture to  investigate  practicability  and  cost  of  a  navigable  channel  across  the 
isthmus,  '70,  479.    Subsequent  legislation,  '70,  478,  479,  481,  490. 
Physical  Characteristics. 
Tidal  record,  '70,  4b2,  483,  492,  494. 

Maximum  velocity  in  canal  that  would  be  caused  by  tide,  '70,  483,  484. 
Temperature  of  water  and  climate,  '70,  484,  494. 
Sand  at  Barnstable  Bay,  '70.  495. 
D4*scription  of  Cape  Cod  Harbor,  '70,  495. 
Plans. 
History  of  early  plans,  '70,  478,  479. 

By  G.  B.  Baldwin,  for  a  canal  to  commence  at  Black  Bivet  Harb<M',  to  be  7A»  miles 
long,  120  feet  wide  at  bottom,  204  feet  at  water  line,  and  18  feet  deep,  to  be  fed 
from  Barnstable  Bay.    Locks  and  receiving  basins  at  each  end  and  a  breakwater 
at  Barnstable  Bay  side,  '70,  481. 
By  Lieutenant-Colonel  Foster,  for  a  breakwater  to  form  an  artificial  harbor  and 
protection  to  canal,  '70,  488,  489.    General  conclusions  of  Lieutenant-Colonel 
Foster,  strongly  advocating  an  open  canal,  '70,  483-489. 
Sanreys. 
1776.  By  Mr.  Maohin,  to  determine  the  practicability  of  a  canal,  '70,  479. 
1791.  By  John  HUls,  '70,  479. 
1818.  By  L.  Baldwin,  '70,  479,  492. 
1825.  By  Maj.  P.  H.  PerauU,  '70,  4«0. 
1860.  By  State  of  Massachusetts,  '70,  481. 


CAPE  FEAR  AND  DEEP  BITERS,  IV.  €.  (from  Bbevbs  Poorr  toLAt 

Grange).— Survey  op. 

EniT^neers. 

Chief  of  Engineers 

Beports,  '71,  76 ;  '72,  73,  74. 
Engineer  in  Charge. 

Maj.  W.  P.  CraighiU,  in  1871.    Beports,  '71,  621 ;  '72,  741. 

AjBSISTA  NT. 

George  H.  Elliott.    Beport,  '72,  742. 
Estimates.    (See  Plans. ) 

8  EN 
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CAPE  FEAR  AND  DEEP  RITCB8,  N.  €.— Continued. 

Plans. 

First  division,  from  La  Grange  to  Fayetteville,  85  miles.  For  the  improvement  of 
falls  that  occur  at  intt*rvalft  throughout  its  extent  by  the  construction  of  19 
river-dams  and  2  slough-dams,  varying  from  7^  feet  to  17  feet  in  height,  of  rub- 
ble masonry,  and  23  lucks  of  masonry,  with  gravol  banks  when  needed ;  5  feet 
depth  of  water  on  miter-sills,  lock-chambt^rs  120  feet  by  20  leet. 

Second  division,  from  Fayetteville  to  Hungry  Neck,  06  miles.  Sixty  miles  of  longi- 
tudinal dikes  and  15,000  cubic  yards  of  di-edgirg. 

Third  division,  from  Hungry  Neck  to  Wilmington,  46  miles,  no  improvement. 

Fourth  division,  from  Wilmington  to  Reeves  Point,  19  miles.  Removal  of  the  wreck 
North  Heath.  Removal  of  timber  obstructions.  Removal  of  the  shoal  called 
"  the  LogaJ*^    Dredging  135,000  cubic  yards. 

Estimated  cost,  82,316,711,  '72,  742-749. 
Private  and  Corporate  ITork. 

Companies  organized  for  the  improvement  of  Cape  Fear.  Deep,  and  Haw  Rivers  in 
1796  and  1849.    They  received  liberal  aid  from  the  State  and  expended  a  large 
amount  of  money  (the  latter  company  $350,000)  in  the  construction  of  dams, 
canals,  and  locks.    This  work  was  jiractically  an  utter  failure,  '72,  744. 
Projects. 

None  submitted.    Extract  fi*om  report  of  Major  Craighill:  '^The  improvement 
would  obviously  be  very  expensive,  and  under  the  circumstances  of  the  caae  I 
refrain  from  making  any  recommendations  for  appropriations/'  '72,  742. 
Survevs. 

1871.  Under  direction  of  Major  Craighill,  by  George  H.  Elliott.  Reports,  '71,  621  j 
•72,  741-749. 

to.  C] 


CAPE  FEAR  BITER9  W.  C— Improvemext  op. 

Appropriations. 

1829 $20,000  00.    Act  of  March  2. 

1830 25,688  00.     Act  of  April  23. 

18:n 25,705  00.    Act  of  March  2. 

1832 28,000  00.    Act  of  July  3. 

1833 .28,000  00.    Act  of  March  2. 

1834 5,234  00.    Act  of  June  8. 

1835 20,000  00.    Act  of  March  3. 

1836 20,000  00.     Act  of  July  2. 

1837 10,000  00.     Act  of  March  3. 

1838 20,000  00.     ActofJuly7. 

1847 60192.    ActofMarch2. 

1852 20,000  00.    Act  of  August  30. 

1854 140,000  00.     Act  of  July  *1 

1870 100,000  00,  '70,  70,  421. 

1871 75,000  00,  '71.75,610. 

1872 100,000  00,  '72,71,  699. 

1873 100,000  00,  '73.77. 

1874 150,000  00, '74,  i,  89,  ii,  71. 

1875 :.  150,000  00, '75,  i,  90,  ii,  99. 

1876 132,500  00,  '76,  i,  66,  309:  '77,  63,  333. 

.1878 160,000  00,  '78,69,476. 

1679 100,000  00,  '79.81,557. 

Total  to  1879 $1 ,  430, 728  92 

Statement  of  appropriations  from  1870  to  1879,  '79,  561. 
Commerce. 

Statistics,  '71,  610-612;  '72,  699:  '73,  793-796,  807;  '74,  75-81;  '76,  i,  310-313; 
•77,  340-350;  '78,  482-491 ;  '79,  462-474. 
Contracts. 

1874.  Curtis,  Fobes  &  Co.,  drcdgini?,  at  14  cents,  15  cents,  and  16  cents  per  cubic 
yard,  '75.  ii,  102;  '76,  i,  308.— 1875.  Curtis,  Kobes  &  Co.,  dredging,  at  17|  cent*j 
per  cubic  yard,  *75,  ii,  102;  '76,  i,  308.— 1875.  Bangs  and  Dolby,  material  and 
labor,  '76,  i,  308,  314.— 1876.  Bangs  and  Dolby,  stone,  at  $1.89  per  cubic  yard, 
•77,  332,  335.— 1877.  W.  H.  French,  stone,  at  f  1.63^  per  cubic  yard,  '78,  476.— 
1878.  Fi-ench  and  Dolby,  stone,  at  $1.75  per  cubic  yard,  '79,  557. 

.Abstracts  of  contracts,  '75,  ii,  102;  '76,  i,  314. 

.Abstracts  of  bids,  '73,  792 ;  '74,  ii,  74,  75 ;  '75,  ii,  102-104 ;  '76,  i,  314 :  '77,  334,  3;i5- 
'78,  476-,  '79,  557. 
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CAPE  FEAR  RITEB,  N.  €•— Conliuued. 

Documents*    (Not  printed  in  reports. ) 
Numerous  documents  referred  to  by  Lieut.  Col.  Foster,  '73, 804-815.    Report  of  Capt. 
Hartman  Bache,  H.  Doc.  120,  20tli  Cong. ,  1st  Sess.    Report  of  pommission  of 
1853,  H.  Doc.  1,  33d  Cong.,  Ist  Sess.,  part  2,  '73,  807,  814.    Report  of  commis- 
sion of  1858,  Ex.  Doc.  2,  36th  Cong.,  Ist  Seas.,  part  3,  page  829,  '73,  809.    Re- 
port, Col.  J.  H.  Simpson,  8.  Doc.  27,  41st  Cong.,  3d  Sess.,  '71,  610.    Also  all 
reports  of  engineers  in  charge  prior  to  1870. 
Eiigrincers. 
Chief  of  Engineers. 

Reports,  '66,  i,  3.    Reports,  '70,  32,70;  'Tl,  74 ;  '72,  70;  '73,  77;  '74,  i,  88;  '75, 
i,  90 ;  '76,  i,  65;  '77,  62;  '78,  68;  '79.  80. 
Board  of  Engineers. 

1853,  March  30.  Commission  convened,  and  reported  in  favor  of  the  improvement 
at  and  below  Wilmington  by  jetties,  fences,  revetments,  &c.,  '73,  807;  '76,  i, 
323.    Report,  H.  Doc,  33d  Cong.,  Ist  Sess. 

(Prof.  A.  D.  Bache,  U.  S.  C.  8.,  Maj.  I.  I.  Stevens,  XJ.  S.  E.,  Capt.  D.  P.  Woodbury, 
U.  8.  E..  and  Lieut.  Charles  H.  Davis,  U.  8.  N.) 

1853,  April  18.  Board  of  river  and  harbor  improvements,  to  which  was  referred 
the  report  of  the  aforesaid  commission,  reported  thereon,  approving  part  of  the 
plan,  but  substituting  a  plan  of  improvement  by  dredging,  wing-dams,  jetties, 
&c.,  '73,  809.    (Colonel  Do  Russy  and  others.) 

1858,  December  30.  Commission  convened  to  examine  condition  of  entrances  of 
Cape  Fear  River.  Recommend  improvement  by  construction  of  stone  jetties, 
'73,  810,  811.    Report,  Ex.  Doc.  2,  36th  Cong.,  1st  Sess. 

(Prof.  A.  D.  Bache,  U.  S.  C.  S.,  Hon.  1. 1.  Stevens,  M.  C.  Lieut.  J.  N.  Moffit,  U.  S. 
N.,  Captains  A.  A.  Humphreys  and  William  B.  Franklin,  and  Lieut.  W.  H.  C. 
Whiting.) 

1871;  December  12,  and  1872,  January  12.  Board  convened  at  Wilmington.  Rec- 
ommended continuation  of  the  work,  '73,  797-799.    . 

(Lieutenant-Colonels  Tower,  Wright,  and  Foster,  and  Majors  Gillmore  and  Craig- 

1872,  December  6.  Reconvened  at  New  York  City.    Recommend  dredging  at  Bald- 
head  Channel,  that  the  work  of  closing  be  continued  to  Zeke's  Island,  and  clos- 
ing New  Inlet  with  pile- work.    Report,  '73,  799-815. 
(Lieutenant-Colonels  Tower,  Wright,  and  Foster,  and  Migors  Gillmore  and  Craig- 
hill.) 
Engineers  in  Charge. 
Lieut.  J.  K.  Mansfield  and  Lieut.  John  Winder,  in  1835.    Inspection,  '73,  814. 
Lieut.  Alexander  J.  Swift,  1836  to  1838,  '73,  814. 
Captain  McClellan,  1839,  '73,  814. 

Capt.  D.  P.  Woodbury,  1853  to  1855,  '70,  422;  '73,  804,  809,  810. 
Lieutenant  Whiting,  in  1856,  '73,  810. 
Colonel  Tumbull,  1857,  '73,  810. 
Col.  J.  H.  Simpson,  1870,  '70,  421. 
Maj.  William  P.  CraighiU,  1870,  '71,  74,  610.    Reports,  '71,  609;  '72,  698;  '73, 

789 ;  '74,  ii,  68 :  '75,  ii,  98 ;  '76,  i,  308 ;  '77,  332. 
Capt.  Charles  B.  Phillips,  1878,  in  temporary  charge,  '78,  47.5,  492. 
Maj.  William  P.  CraighUl,  1878,  '79,  556. 
Assistants. 
Lieut.  William  R.  Livermore,  '70,  422. 
Walter  Griswold,  '70,  422;  '71,  610. 
Capt.  C.  B.  Phillips,  1872  to  1876,  '76,  i,  309.     Reports,  '74,  ii,  69,  71 ;  '75,  ii,  99. 

Historical  sketch  of  work,  '76,  i,  321-331. 
Henry  Bacon,  1876,  '76,  i,  309.   Reports,  '76,  i,  314 ;  '77, 335;  '78, 477, 493;  '79, 557. 
Estimates* 

By  Col.  J.  H.  Simpson,  for  breakwater  connecting  Zeke's  and  Smith's  Islands, 

$256,415.53,  '70,  70. 
By  Major  CraighiU,  increased,  '71,  610. 
By  ©apt.  C.  B.  Phillips,  for  dredging  a  12-foot  channel  to  Wilmington,  $260,000,  '74, 

ii,  69,70.    Afterwards  reduced  to  $120,000  '75,  ii,  101. 
By  Major  CraighiU,  for  work  at  Smith's  Island  and  extension  of  Federal  Point  jetty, 

etc.,  $90,000,  '74,  ii,  70. 
By  Major  CraighiU  and  Captain  Phillips,  for  completing  the  work  of  closing  New 

Inlet,  $420,000  '75,  ii,  99. 
By  Mi^jor  Craighill,  for  completion  of  existing  project,  $50,000,  '79,  557 ;  increased 

to  $75,500  on  account  of  damage  by  storm,  '79,  81. 
By  Assistant  Henry  Bacon,  to  complete  existing  project,  $199,375 ;  and  $15,000  for 
annual  dredging,  '79,  561. 


116  INDEX   OF 

CAPE  FEAR  RIVER,  N.  C— Continned. 

Expenditures. 

Total  to  October  11,  185(5,  at  Baldhead  and  Zeke's  Island,  $138,750,  '73,  810 
Operation^. 

History  of  operations  to  1872,  by  Lieatenant-Colonel  Foster,  '73,  805-815.  By 
Captain  PhiUips,  to  1876,  '76,  i,  321-331. 

1829-'38.  Jetties  built  by  United  States,  '73,  813. 

1853.  Work  begun  at  mouth  of  river,  '73,  809. 

1870-71.  Closing  inlets  by  crib-work,  '70,  70, 422 ;  607  feet  of  breakwater  and  super- 
structure built,  '71,  75,  610. 

1871-'72.  Breakwater  extended  nearly  1,200  feet,  '72,  70. 

187*^73.  Extension  of  breakwater  to  4,403  feet,  and  protection  to  Smith's  lal&Dd 
beach,  '73,  789,  790. 

1873-74.  The  deflecting  jetty  from  Federal  Point  extended  to  500  feet  in  length; 
dredging  at  Baldhead  Bar,  and  at  the  "Logs,"  '74,  i,  88,  89,  ii,  71.  72. 

1874-75.  Dredging  at  Baldhead  Bar,  removing  stumps  at  the  '*  Logs,"  dredging  at 
Horse  Shoe  Shoals,  and  repairs  to  Federal  Point  jetties,  and  the  works  between 
Smith's  and  Zeke's  Islands,  '75,  i,  90,  ii,  99. 

1875-76.  An  apron  of  timber,  brush,  and  stone,  from  Federal  Point  jetty  to  Zeke's 
Island  (initial  to  closing  New  Inlet),  a  distance  of  4,352  feet :  dredging  at  Horse 
Shoe  Shoals  continued,  cut  increased  from  100  feet  to  200  feet  in  width,  and 
from  9  feet  to  12  feet  in  depth ;  dredging  at  Baldhead  Channel,  removal  of  ob- 
structions placed  by  Confederates  in  the  river  channel,  '76,  i,  65. 308,  309, 314, 315. 

1876-77.  20,304  cubic  yards  of  stone  placed  by  contract  between  Zeke's  Island  and 
Federal  Point  to  continue  work  of  closing  the  inlet,  '77,  62,  333,  335.  Repairs 
to  the  works  between  Smith's  and  Zeke's  Islands,  '77,  336. 

1877-7tf.  40,440  cubic  vards  of  stone  deposited  on  the  dike  closing  New  Jnlet,  '78, 
68.  475,  477,  492, 

1878-79.  Placing  stone  on  New  Inlet  dike  and  dredging  on  Baldhead  Bar,  '79,  80, 
556,  558,  560. 
Pbysieal  Characteristics. 

Described.  '72,  698,  699;  '73,  789,  790,  805-815;  '74,  ii,  68-72.    Tidal  observations, 
with  diagram,  '76,  i,  318-321 ;  '77,  339.    See  also  historical  sketch,  '76^  i,  321-331 . 
Private,  Corporate,  and  State  H^ork. 

The  improvement  of  the  river  between  Campbell's  Island  and  Wilmington  by  em- 
bankments, jetties,  and  dredging,  commenced  by  the  State  government  in  1823 
and  continued  to  1829,  under  the  direction  of  State  Engineer  Hamilton  Fulton, 
'73.813;  '76,  i,  323,326. 
Projects. 

History  and  description  of,  from  the  commencement  to  1872,  by  Lieutenant-Colonel 
Foster,  '73,  805,815.  Also  by  Captain  Phillips,  from  commencement  to  1876, 
'76,  i,  321-331.    For  the  original  projects,  see  Private  and  Corporate  Work. 

By  Capt.  Hartman  Bache,  in  18^.  Modifies  plans  of  Mr.  Fulton  and  proposes  sheet- 
pile  jetties  at  Eagle  Island,  the  Northwest  branch,  and  six  other  places  below 
Wilmington,  '73,  813,814. 

By  commission  and  board  of  river  and  harbor  improvements,  in  1853,  for  protection 
of  Baldhead  Point  by  jetties,  closing  of  openings  through  the  beach  at  Siiiith*8 
Island,  and  a  jetty  at  north  end  of  Zeke's  Island,  '76^  1.  323. 

By  board  of  commissioners,  in  1858,  for  restoration  of  the  old  works  and  jetties  at 
Zeke's  Island,  protection  of  Smith's  Island  beach  by  jetties,  and  proviaional 
closing  of  New  Inlet,  '76,  i,  324. 

By  Board  of  Engineers,  in  1871-'72,  for  dredging  in  Baldhead  channel,  continnation 
of  work  at  Zeke's  Island  on  present  plan,  continuing  it  across  tne  island  and 
into  the  river,  and  closing  New  Inlet  by  pile-work  filled  with  brush  and  loaded 
with  stone;  suspension  of  work  on  jetty  and  beach  protection  at  Baldhead 
Point,  '73,  802. 
Secretary  of  H^ar. 

Commissions  of  1853  and  1858  appointed  by,  '73,  807, 809. 
Surveys*  « 

Summary  and  history  of,  from  1733  to  1872,  by  Lieutenant-Colonel  Foster,  '73, 
804-815,  and  by  Captain  Phillips  to  1876,  '76, 1,  321-531. 

1877.  Under  direction  of  M%}or  Craighill  by  Henry  Bacon,  at  varions  places,  *77, 
337;  '79,  475,479. 

Maps. 
History  and  list  of,  from  1733  to  1872^  '73,  804-815.    Sketch  of  obstructions  placed 

in  the  river  by  Confederates,  '76,  i,  330. 
1878.  Showing  channels  near  New  Inlet  and  the  proposed  new  cut,  '78^  476. 
Sketches  of  the  dam,  '78,  478. 

[C.  C] 
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CAPE  FOfTliirEATIIJBR  HARBOR,  OREO.— Exabonation  of. 

Commerce. 

Justification  of  improvement,  '79, 1799. 
Statistics,  *79,  1799. 
Engrineers. 
Chief  of  Enginbers. 

Reports,  '78,  139;  '79,  183. 
Engineer  in  Charge. 

Maj.  J.  M.  Wilson,  '78,  138  j  '79,  180, 183.    Report,  '79,  1796. 
Assistant 
R.  A.  Habersham,  '79,  1796.    Report,  '79,  1799. 
Estimates. 
ByR.  A.  Habersham,  1879,  for  breakwater  9,900  feet  long,  |11,462,487;  for  a  break- 
water 4,900  feet  long,  14,606,132,  '79, 1798, 1801 ;  for  a  breakwater  600  feet  lonjr 
at  harbor  north  of  the  cape,  J656,251,  '79,  1798, 1801, 1802. 
Physical  Cliaracteristics. 
Description  of,  '79,  1796, 1797, 1799, 1800, 1802. 
Tides  and  fogs,  '79,  1797, 18Ul. 
Direction  of  prevailing  winds,  '79,  1800. 
Plans. 
By  Major  Wilson,  1879,  for  a  breakwater  9,900  feet  long,  to  form  a  harbor  of  refuge, 
'79,  1798, 1801.    Recommends  breakwater  north  of  cape  instead  of  south,  600 
feet  long,  affording  50  to  100  acres  of  anchorage,  '79,  1798, 1799, 1801, 1802. 
Sarveys. 
E: 


1878.  Examination  ordered,  and  in  progress,  to  ascertain  its  adaptability  as  a  harbor 
of  refuge,  '78,  139. 

1879.  Completed  by  R.  A.  Jlabersham,  '79,  183, 1796. 


*CAPE  OREOORT,  OREO.— Examination  of. 

(See  also  Pacific  Coast,  Harbor  of  Refuge.) 
Engrineers. 

Chief  of  Engineers.  • 

Reports,  '77,  123. 
Board  of  Engineers. 
Of  the  Pacific  coast  met  in  August,  1876,  to  ^'examine  the  harbors  of  Mendocino, 
Hnmboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  view  of  establishing 
a  breakwater  and  harbor  of  refuge."    The  board  consider  that  a  safe  harbor 
^  mile  square  could  be  made  at  Cape  Gregory.    Report,  '77,  1055. 
(Lieut.  Cols.  Alexander,  Stewart,  and  Williamson,  and  Msgor  MendeU.) 
Estimates. 
By  Board  of  Engineers,  for  breakwater,  P,710,168,  '77,  1059. 


CATA^FBA  RITER,  N.  C— Examination  of. 

Commerce. 

Benefit  of  improvement  to  commerce,  '76,  i,  372,373. 
Statistics  or  commerce,  '76>  i,  372,373. 
En^neers. 
Chief  of  Engineers. 

'76,  i,69;  '79,95. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  8.  C.  E.,  '76,  i,  68.    Report,  '76,  i,  367. 
Capt.  C.  B.  Phillips,  '79,  88. 
Estimates. 

By  8.  T.  Abert,  1875,  for  locks,  dams,  and  dredging,  |1,346,900,  '76^  i,  375. 
Pliysical  Characteristics. 
Description  of,  '76,  i,  367, 368, 372, 374. 
Table  of  distances  and  levels,  '76^  i,  369,370. 
Plans. 
By  8.  T.  Abert,  1876,  for  lateral  dams  and  removal  of  obstructions ;   not  recom- 
mended.   For  slack-water  navigation  by  means  of  locks  and  dams  considered 
too  costly.    Recommends  surveys  before  determining  plans,  '76,  i,  374, 375. 
Sarveys. 
1824.  From  Moore's  Shoals  to  State  line,  by  H.  Fulton,  '76^  i,  368. 
1875.  Examination  by  8.  T.  Abert,  from  South  Carolina  line  to  Old  Fort,  N.  C,  '76, 

i,  69,367. 
1879.  Survey  ordered,  '79,  95. 
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CATHANCE,  MIE.— Survey  ordered  by  act  of  March  3, 1879,  »79, 52. 


CEDAR  BAYOU  BAR  (OaUveston  Bay)*  TEX.~SnByET  of. 

Commerce. 

Importance  of,  '75,  i,  943, 944. 
Statistics,  '75,  i,  942,943. 
Engineers. 
Chief  of  Engineers. 

Reports,  '75,  i,  80. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell,  1875,  '76,  i,  79.    Report,  '75,  i,  941. 
Assistant. 
R.  B.  Talfor,  '75,  i,  929. 
Estimatesi.    (See  Plans.) 
I'bysical  Cbaracteristlcs. 

Descriptiou  of,  '75,  i,  942. 
Plans. 
By  Captain  Howell,  1874,  for  a  channel  100  feet  by  5  feet  across  the  bar;  estimated 
cost,  $5,750,  '75.1,942. 
Surveys. 
1874.  By  R.  B.  Talfor  of  bar  in  Galveston  Bay  near  mouth  of  the  San  Jacinto  River, 
'75,  i,  80. 


CEDAR  CITYy  MO.— (See  Missouri  River.) 


CEDAR  RETS  HARBOR*  FLA.— Improvement  or. 

A  ppropriations. 

1872,  allotment  for  survey...  $3,750,  '73,  723. 

1872 7,500, '73,  67:  '74,1,75. 

1875 15,000,  '75.  i,  80. 

1876. ^ 10,000,  '76.  i,  72. 

1878 20,000,  '78.79. 

1879 15,000,  '79,  101. 

Total  to  1879 $71,250 

Statements  of  appropriations,  '79,  814. 
Commerce. 

Limited  importance  of  commerce,  '73,  722,725. 

Statistics,  '73,  725;  '78,  589;  '79,  813. 
Contracts. 


Year. 

Contractor. 

Contract  fox^ 

Beference. 

1874.. 
1875.. 

J.  £.  Slaughter 
. .  do 

Dredging,  at  99  cents  per  cnbio  yard 

l>redgiii^i  at  59^  and  92  c^ntu  pf^r  cnbio  yard 

'75,  ii,  7. 

"76,1.492;  "TTjilB. 
'78  580. 

1877.. 

....do 

5o  T', .'. r r. 

Abstracts  of  bids,  '74, 1,  895;  '75,  ii,  8;  '77,  413;  '79,  814. 
Engineers. 
Chief  of  Engineers. 

Report*,  '72,  64;  '73,  67;  '74,  i,  75;  '75.  i,  80;  '76, 1, 71;  '77,  70;  '78,  79;  '79,  101. 
Engineers  in  Charge. 
Col.  J.  H,  Simpson,  1872,  '72,  64;  '73,  66. 
Lieut.  Col.  W.  F.  Raynolds,  1873,  '73,  66. 

Capt.  A.  W.  Damrell,  1873  to ,  '73,  66.    Reports,  '73,  721 ;  '74,  i,  895;  '75,  u, 

7;  '76,  i,  492;  '77,  412;  '78,  589;  '79,  812. 

A  S8 1 8TANTS . 

G.  Jaenic'ke,  '73,  721.    Report,  '73,  723. 

C.  F.  Geisinger,  '73,  721. 
Estimates.  (See  Plans.) 
Financial  Statements. 

•73,  723;  '74,  i,  75;  '75,  i,  80;  '76^  i,  72;  '77,  70;  '78,  79;  '79,  101. 
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CEDAR  KEYS  HARBOR,  FliA.-Oontinued. 
Operations. 


Tear,    i  Dredging. 


Remarks. 


_L 


Beference. 


I    Cub.  yd*. 

1872-73   

1873-'74  ' 

1874-75  6,681 

1875-70  ,  24,045 

1876-77  I 

1877-78  ;  14,221 

1878 -7D  I         24,748 


Survey  made 

Work  suspended ;  funds  not  sufficient 

Channel  cut  1, 350  feet  by  60  feet  by  12  feet 

Channel  completed  throngh  outer  bar 

Work  suspended  for  lack  of  funds 

Channel  80  feet  by  11 A  ^e®t  between  Depot  Key  and  Way  Key 
Channel  200  feet  by  11^  feet  through  middle  ground 


•73,  67. 
74,  i,  75. 
76, 1,  80,  ii,  7. 
76,1,72,493. 
77,70,412. 
78,  79, 588. 
79, 101, 813. 


History  of  operations,  '79,  812. 
Pbysical  Characteristics* 

Description  of;  '73,  721,722,724,725;  '78.  813. 
Soundings  and  tide  observations,  '73,  724. 
Plans. 
By  G.  Jaenicke,  1873.    Ist,  for  dredging  channel  12  feet  deep  and  150  feet  wide  from 
the  12-foot  curve  outside  to  the  sarae  inside ;  estimated  cost,  $17,923,  '73,  722, 726. 
2d,  for  channel  same  width  and  depth  as  foregoing  across  the  bend  of  the  river 
below  and  to  the  westward  of  Harbor  Key  :  estimated  cost,  |115,578,  '73,  722, 
726. 
Projects. 
By  Captain  Damrell,  1^73,  for  dredging  a  channel  100  feet  wide  by  10  feet  deep 
across  the  bend  at  the  proposed  line;  estimated  cost,  (37,510,  '73, 721,  722;  '75, 
i,  80,  ii,  7.    Modified  to  channel  200  feet  wide  and  improving  channels  inside  of 
Sea  Horse  Key,  and  at  the  bend  beiween  Depot  Key  and  Harbor  Key,  '75,  ii,  7; 
'76,  i,  72,  493.    For  channel  throngh  Middle  Qround  200  feet  long  by  rO  feet 
wide  and  10  feet  deep,  '78,  581^.    For  removal  of  the  wreck  of  the  steamer  Get- 
tysburg, '79,  10 1,  813. 
Sarveys. 
1872.  Ordered,  '72,  64.    1873.  Completed  by  G.  Jaenicke,  '73,  67.  721,  723. 


CHARENTON  CANAIi,  Ii  A.— Survey  orderedby  actof  March3, 1879,  '79, 112. 


CHARIiES  RITER.  MASS.— Subyet  of. 

Commerce. 

Statistics,  '79,  293,  294. 
Engineers. 

CHIEF  OF  ENGINEBBB. 

Reports,  '78,  46 ;  '79,  52. 
Engineer  in  Charge. 
Lieut.  Col.  G.  Thorn,  '78,  46 ;  '79,  52.    Report,  '79,  290. 

A  e  o  I  Q'p  A  'N'T 

R.  A.  Shailer,  '79,  291.    Report,  '79,  292. 
Estimates.    (SeePlaus.) 
Physical  Characteristics. 

Description  of,  '79,  291,  292. 
Rise  and  faUof  tide,  '79,  291,  292. 
Plans. 

By  Ii.  A.  Shailer,  1879,  for  dredclDff  a  ohannel  100  feet  "wlde  hy  6  feet  deep  from 
Western  avenue  bridge  to  Market  street  bridge.  Also  a  channel  75  feet  wide 
and  3  feet  deep  from  Tatter  point  to  head  of  tide-water  *,  estimated  cost,  f70,000, 
'79,  292,  293. 

By  Lieutenant- Colonel  Thorn,  1879,  for  dredging,  the  same  as  above,  with  the  addi 
tion  of  a  channel,  from  mouth  to  Western  avenue  bridge,  JOG  feet  wide  by  7  fee^ 
deep;  estimated  cost,  $85,000,  '79,  291. 
Surveys. 

1861.  From  mouth  to  Western  avenue  bridge,  '79,  290. 

1878.  Ordered  and  in  progress,  '78,  46. 

1879.  By  B.  A.  Shailer,  to  the  head  of  tide-water,  '79,  52,  290, 
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Appropriations. 

1852 $50,000.    Act  of  August  30,  1852, 

1871 13,000,  '71,  69. 

1872 38,700, '72,  651;  '76^372. 

1873 5,000, '73,  68. 

1874 18,000, '74,  i,  77. 

1875 10,000, '75,  i,  83. 

1876 10, 000,  '76^  i,  69. 

1878 200,000,  '78,77,544. 

1879 200,000, '79,  96. 

Total  to  1879 |544,700 

List  of  appropriations,  '76,  371. 
Commerce. 
Of  the  city  of  Charleston,  '71,  584 ;  '78,  i,  551, 552.    Benefited  b^  the  work,  '71, 584. 
The  commercial  interests  discussed  by  the  president  of  the  city  chamber  of  com- 
merce, '  78^  551. 
Commercial  btatistics,  '71,  584  j  '73,  732;  '77,  372;  '78,  551;  '79,  736. 
Contracts. 


Name. 

Tot— 

Work  done. 

Year. 

^ 

1 

References. 

1871.. 
1872.. 

Benjamin  Mafllefert.. 
do 

Removing  wreolca  of  five  vessels. . 
Removing  monitor  Patopsoo  to  25' 

water. 
Removing  three  wrecks  to   2(K 

water,  one  to  7'. 
Removing  wrecks  and  125  feet  of 

Jetty  to  20'. 
Removing  monitor  £eokuk  to  15' 

water. 
Removing  stone  from  mined  Jetty 
do 

No. 
6 

1 

4 
8 

1 

a  yds. 

2.893 

1,878 
2,500 

'72,651. 
'72,652. 

1872.. 

do 

'73,727. 

1872.. 

.TnAlOriffln              ...,. 

*73.  727:   '75.  ii  28: 

1873.. 
1874.. 

do 

'76,  i,  430. 
'73,  727. 

'75,ii,28;  '7«,i,4ai. 
Te,!!,  28; '76,  1,430. 
'79,  732. 

1874.. 

David  Symons 

Bangs  &  Dolby 

Foundation  anion  for  north  lettv 

Abstracts  of  bids,  '73,  731;  '75,  ii,  28;  '79,  735. 

Abstract  of  contracts,  '73,  731;  '79,  736. 

Extract  from  specifications  for  jetty  apron,  '79,  732. 

Chief  of  Engineers. 
Reports  to  Secretary  of  War,  concur  ring  in  views  of  Board  of  Engineers  onLieat. 
Col.  Gillmore's  project  for  permanent  jetties,  '78^  553.    Reports,  '66,  i,  3 ;  '70, 31, 
63;  '71,  69;  '72,  64;  '73,  68;  '74,  i.  76;  '75,  i,  82;  '76,  i,  69;  '77,  66;  '78^  76: 
'79,  95. 
Board  of  Engineers. 
Convened  April  24,  1878,  and  presented  preliminary  report,  concurring  in  Lieu- 
tenant-Colonel Gillmore's  views  as  to  the  practicability  of  the  jetty  system,  for 
improvement  to  a  depth  of  21  feet  at  mean  low-water  on  the  bar,  at  a  cost  of 
f  1,800,000  to  $3,000,000.    Report,  '78,  571. 
(Colonel  Tower  and  Lieutenant-Colonels  Wright,  Newton,  and  Gillmore.) 
Engineers  in  Charge. 

Mqj.  Q.  A.  Gillmore,  1870  to  ,  '70,  63;  '71,  69.     Instructions  to  Captain 

Ludlow,  '73,  580.  Report  and  project  for  permanent  jetties,  '78,  554.  Reports, 
'71,  578;  '72,  651;  '73,  728;  '74,  U,  3;  '75,  ii,  28;  '76,  i,  430;  '77,  369:  '78,  543; 
•79,  732. 

Capt.  William  Ludlow,  1870  to  1872,  '71,  69;  '73,  68.    Report,  '71,  580. 

Assistants  Eppley  and  Guerrero,  '71,  584. 

Capt.  D.  P.  Heap,  1872  to  1873,  '73,  68;  '74,  i,76. 

Lieut.  F.  A.  Mahan,  1873  to  1874,  '74,  i,  76. 

Capt.  J.  W.  Cuyler,  1874,  '74.  i,  76.     Report,  '74,  ii,  4. 

Capt.  J.  C.  Post,  1874  to ,  '74,  i,  76.    Reports,  '77,  369;  '78,  546;  '79,  736. 

George  Danbeney,  1878,  on  current  observations,  •78»  544. 
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Esttmates* 


Year. 


By- 


Fop— 


Axnoimt. 


1871. 


CaptoiiiLiidlo-w 


1871.. 
1873.. 

Msjor  Gfflmoie 
do 

1873.. 

do 

1874.. 

do    

1875.. 

do 

1876. 

do 

1877.. 

do 

1878.. 

do 

1878.. 

do 

Bemovlnff  wrecks,  125  feet  of  jetty,  and  dredging 
Beaoh  Choxmel. 

do 

Bemoving  wrecka  in  Beach  Channel  and  dredging 

Kemoving  75  feet  of  jetty  in  Beach  Channel 

Bemoving  50  feet  more  of  jetty  in  Beaoh  Channel 

Additional  dredging  in  harbor 

Additional  for  removing  new  shoala 

Additional  for  removing  Jetty 

Peimanent  works,  low  jetties 

Pennanent  works,  jetties  full  height 


1100,750 

75,700 

13,000 

5,000 

10,000 

25, 000 

10,000 

6,000 

1,800,000 

4^278,000 


'71,  584. 

'71,89,70,579. 
'73,  731. 
'73,  781. 
'74,  U,  5. 
'75,  ii,  31. 
'76,  i,  431. 
'77,  870. 

I '78,  545. 570. 


Original  estimate  for  Temoving  9  wrecks  and  125  feet  of  jetty  stated  at  $74,000  to 
f76,000,  '73,  68,  727;  '74,  fi,  3;  '77,  370.    Exceeded  in  1875  by  $9,700,  '75,  ii, 
30 ;  in  1878  by  $17,000,  '79,  95. 
Expenditures.    (See  also  Financial  Statements.) 
By  State  of  South  CaroUna,  $200,000.    By  citv  of  Charleston,  $25,000,  '78,  552.    By 
United  States,  1871-1878,  $93,000.  '79,  95 ;  $93,700,  '79, 731.    List  of  expenditures 
by  contractor  in  removing  wreck  of  monitor  Patapsco,  '73,  730. 
Fiaancial  Statements. 
'73,  68,  731;  '74,  i,  76,  ii,  5;  '75,  i,  83,  ii,  30;  '76^  i,  69,  431;  '77,  67,  371;  '78,  77, 
545;  '79,96,735. 
I^egislation. 
Resolution  of  United  States  Senate,  April  25, 1878,  oaUing  for  information  regarding 
permanent  works,  '78,  553. 
Operations. 
Suspended  from  1854  to  1870,  '66^  i,  3;  '70,  31,  63. 


1. 

1 

Jetty 
removed. 

, 

Semazka. 

Year. 

1 

1 

BeferanMS. 

1869-'70-'71 

aydt. 

L./L 

a  yds. 

iSTAHiintMioii  mid  etnrvey  niBde  ......-.--- 

'70, 3L  68. 

1871-'72 

5 

4 

Palmetto  State,  Cluixleslon.  Chicora,  Bea- 
trice and  her  compamon. 

Weehawken,  Hoaaatonio,  Patapaco,  and 
one  other. 

Stono,  Prince  of  Wales,  Jano,  Keokuk. . . 

1,016  cubic  yards  of  which  were  piled  on 
jetty;  pier-head  built;  wreck  Minho. 

Bred^ff  by  dredge  Henry  Burden  to 
depth  bfl2i  feet 

Jetty  removed  to  low- water ;  also  205  lin- 
ear feet  to  2  feet  above  low-water ;  great 
shoaling  in  channel 

Survey  or  BefM^h  Channel  -,--,--  , .  - 

'72.  65. 

1872-'73.... 
1873-'74.... 

613 

788 
8,876 

2,667 

4,800 

200 

160 

'73,728. 

'74,ii,4. 
'75,  ii,  28, 29. 

1874-'76.... 

ia75-'7«.... 

185 
30 

9,632 
680 

A  few. 

'76,  i,  430. 

1876-*77 

'76,  t  60,  77, 369. 

1877-'78.... 

'78,  543. 

1878-*79.... 

North  jetty  laid  for  4,006  IJneor  feet, 
height  4  to  5  feet,  under  a  new  project 
for  Improving  entrance. 

'79,  06,  731. 

Pbysical  Characteristics* 

Ot  harbor  described,  with  list  of  wrecks  forming  obstructions  to  navigation,  '71, 
581.  Of  Beaoh  Channel,  '74,  ii,  4;  '76,  i,  431 ;  '78k  ^46,  550.  Of  channels  and 
bar,  *78,  544;  described  and  discussed  by  Lieutenant-Colonel  Gillmore,  '78^  555. 

- ' ™        1877, '78, 557.    Capacity 

^commission,  headed  by 
Marls  finom 
borings,  '79,  737' ;  analysis  of  same,  '79,  739. 
Private  and  Corporate  H^orlL. 
The  city  authorities  of  Chai'leston  contracted  with  Bei^jamin  Maillefert  to  dredge 
mam  ship  (Pumpkin  HiU)  channel  to  20  feet  at  mean  high-water,  or  15  feet  at 
mean  low- water,  '74,  ii,  5;  '75,  ii,  29.    Report  on  this  channel,  comparing  it 
with  Beach  Channel,  '75,  ii,  30.    No  perceptible  improvement  after  a  year's 
work,  '76,  i,  430. 
By  State  of  South  Carolina  and  city  of  Charleston,  '78^  552. 
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Projects. 

By  Captain  Ludlow  and  Mi^or  Gillmore,  in  1870.  for  removing  wrecks,  125  lineai 
feet  of  Bowman's  jetty,  and  dredging  Beach  Channel.  '75,  579;  '72,  652.     Mod- 
ifications of  this  project,  '74,  i,  76,  ii,  3,  4,  5;  '75,  i,  82,  ii,  29;  '77,  67. 
By  Lieutenant-Colonel  Gillmore,  in  1878,  for  two  jetties,  of  riprap  stone  on  mat- 
tresses, with  a  i  to  f  mile  gap  on  bar,  between  them,  '78^  545;  details  discnssed, 
'78,  558;  estimated  cost,  (1,800,000  to  $3,000,000,  '78,  571;  approved  by  Board 
of  Engineers,  '78,  571 ;  described,  '79,  732. 
Sarvejrs. 
Examination  or  survey  commenced,  '70,  63;  for  which  $3,000  was  allotted,  '71,  580. 
Survey  of  Beach  Channel,  '78,  543,  547.    Current'observations  in  Beach  Chan- 
nel, '76, 1,  431 ;  along  North  Channel,  '78,  544;  '79,  731. 
Borings  on  Charleston  Bar,  '78,  543,  546;  '79,  96,  731. 
Maps. 
Sketch  of  approaches  to  Charleston  Harbor,  '66,  1. 
Plan  and  sections  of  Bar,  '78,  570. 

Two  maps  showing  site  and  section  of  the  north  jetty,  '79,  734.    Sketch  shoTring 
mattress  used  in  the  north  jetty.  '79,  736. 

[S.  O.  L.  P.] 


CHARLGTOIX  HARBOR,  HIICH.—Imfbovsment  of. 

Appropriations. 

1876 $10,000, '77,  105. 

1878 12,000, '78,  120,  1200. 

1879 9,000, '79,  161,1600. 

Statement  of  appropriations,  '79,  1600. 
Commerce. 
Not  required  as  a  harbor  of  refuge,  '69,  29,  78;  '73,  283;  '76^  ii,  522.    Commercua 

importance,  '69,  79;  '73,  282, 5^3. 
Statistics,  '69,  80;  '73,  283,  285;  '77,  ii,  901;  '78,  1200;  '79,  1598. 
Contracts. 
1877.  Carkin  &  Stickney,  materials  and  labor,  '77, 901,  902.— 1878.  Carkin  &  Stick- 
ney,  pier  extension,  '79,  1598.— 1878.  Hervey  S.  Dale,  pier  extension,  '79,  1597, 
1600. 
Abstracts  of  bids,  '77,  902;  '79,  1600. 
Abstracts  of  contracts,  '77,  902. 
Documents.    (Not  published  in  reports.) 

Ex.  Doc.  No.  164,  43d  Cong.,  2d  Sess.,  mentioned,  '76,  ii,  522. 
Engineers. 
Chief  of  Engineers. 

Reports,  '69,  29;  '73,  40;  '76,  i,  103;  '77,  105;  '78.  119;  '79,  161. 
Engineers  in  Charge. 
Maj.  J.  B.  Wheeler,  1869.    Report,  '69.  78. 

Maj.  S.  M.  Mansfield,  1873  to .    Reports,  '73,  281;  '76,  ii,  522;  '77,  901;  'n 

1199;  '79,  1597. 
Assistants. 
W.  T.  Casgrain.    Report,  '69,  78. 
C.  M.  Wells.    Report,  '73,  284. 
J.  C.  Nettleton,  '73,  285. 
Estimates. 
By  Assistant  W.  T.  Casgrain,  $198,044.14,  '69,  78,  82. 

By  Capt.  S.  M.  Mansfield,  1873,  (192,780,  '73, 283.    In  1875-76,  f  186,000:  $91,303.50, 
'76,  ii,  52:J. 
Financial  Statements. 

•77,  105,  902;  '78,  120,  1200;  '79, 161,  1600. 
lieyislation. 
Sixteen  sections  of  land  granted  by  the  legislature  of  Michigan  in  aid  of  the  im- 
provement, '73,  282. 
Operations. 

,  south  side  80  feet  long,  built  by  the 
'the  State.    Dredging  14,000 cabio 


1872-73.  Crib  nier,  north  side  460  feet  long,  sout 
people  of  Charlevoix;  superstructure  built  by  i 
yards,  '73,  282,  285. 


1877-78.  South  pier  extended  190  feet;  159, feet  of  brush-work;  old  pier  partially 
refilled  with  stone;  dredgmg  23,436  cubic  yards,  '78.  119, 1199, 1200. 
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CHARI^ETOIX  HARBOR,  MICH.— Continned. 

Operations— Continued. 

1878-79.  North  pier  extended  150  feet,  south  pier  100  feet ;  old  pier  roballasted,  *79, 
161,  1597.    History  of  operations,  '79,  1398.     Crib- work  compared  with  pile- 
work,  '73,  287;  '76,  ii,  5*^.    Method  of  constructing  proposed  pile- work,  '73, 
284. 
Physical  Cbaracferistics. 

General  characteristics  of  Charlevoix  Harbor  and  vicinity,  '69,  78;  '73,  281.    Nat- 
ural advantages  of  harbor,  '73,  284. 
Plans. 
By  Assistant  W.  T.  Casgrain,  1868,  for  two  parallel  crib  piers  100  feet  apart  to  14 
feet  of  water,  each  672  feet  long ;  also  to  connect  east  end  of  the  south  pier  with 
base  of  sand  nills  by  crib- work,  160  feet ;  dredging  in  channel  to  12  feet  of  water, 
2,466  linear  feet  of  revetment ;  estimated  cost,  $198,044. 14,  '69,  80, 81 ,  82. 
By  Capt.  S.  M.  Mansfield,  1873,  for  crib  pier  extension:  north  pier  500  linear  feet, 
south  pier  if  necessary,  channel  widened  to  150  feet :  estimated  cost,  $192,780, 
'73,282,284. 
By  Assistant  C.  M.  Webb,  1873,  for  pier  extension:  north  pier  450  linear  feet,  by  pile- 
work,  south  pier  575  feet,  50  feet  crib  pier-head  for  both  piers;  completion  of 
crib- work  on  north  side  now  partially  built;  pile  revetment  and  dredging,  '73, 
284,285. 
Projects* 

By  Maj.  S.  M.  Mansfield,  1875-76,  for  pier  extension,  by  crib-work,  on  north  side, 
925  linear  feet  to  20  feet  of  water,  south  pier  625  linear  feet  to  12  feet  of  water, 
2,550  linear  feet  of  pile  revetment,  and  dredging  in  channel  to  a  depth  of  12 
feet;   also  removal  of  old  north  pier;   estimated  cost,  $186,000,  '76,  ii,  523. 
Modification  of  above  to  meet  present  reqairemente :  north  pier  to  12  feet  of 
water,  600  linear  feet,  south  pier  550  linear  feet,  removal  of  old  north  pier,  and 
dredging;  estimated  cost,  $91,303.50,  '76,  ii,  523. 
State,  Private,  and  Corporate  UTork.    (See  Legislation.) 
$2,000  expended  in  construction  of  a  pile  pier  in  1865,  extending  900  feet  into  the 
lake  to  a  depth  of  20  feet  of  water,  and  affords  ample  accommodation  for  present 
shipping  interests.    Attempt  to  open  a  cut  across  sand  beach ;  work  abandoned 
as  too  expensive,  '69,  79, 80.    Cut  made,  crib  piers  built,  dredging  to  11  feet  of 
water  in  river,  '73,  28ii, 
Snrvevs. 
1868.  By  Assistant  W.  T.  Casgroiu.    Report,  '69,  78. 

1873.  Examination  under  direction  of  Ma).  S.  M.  Mansfield,  '73,  40, 281.    Memoranda 
of  soundings,  '73,  281,282;  '79,  1599,1600. 


CHARIiOTTi:   HARBOR   AND    PEASE    CREEK,    FLA.— Survey 
ordered  by  act  of  March  3,  1879,  '79,  106. 


CHARLOTTE  HARBOR,  MOUTH  OF  GENESEE  RITEB,  N. 

IMPKOVKMKNT  OF. 

Appropriations. 

1»2H  (survey) $300  00.    Aotof  May23. 

1829 10,000  00^ 

1830 13,335  00 

1831 16,670  00 

1832 16,000  00 

1833 15,000  00 

1834 20,000  00 

18:» 2,390  00 

l-;i(5 20,000  00y66,iii,  30. 

iaJ7 10,000  00 

1838 25,000  00 

1844 10,000  00 

1852 20,000  00 

1853 176  10 

1864,  allotted 25,000  00 

1866 75,607  30^ 

1868,  allotted 1, 100  00,  '69,  22.    Act  of  July  25. 

1869,  allotted 1, 000  00,  '69,  23.    Act  of  April  10. 
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CHARLOTTE   HARBOR,  HOUTH  OF  OENESEE  RITEB, 

N.  ¥•— Continued. 

Appropriations— Continued. 

IwrO fl-2,000  00, '70,  53. 

1S71 10,000  00,  '71,50. 

1875 5,000  00, '75,  i,  59. 

1878 1,000  00, '78,  132. 

1879 1,000  00,  '79,  175. 

Total  to  1879  ..  ..$310,578  40 
Total  to  and  including  1875,  according  to  reports,  $308,578.40.    Aocordiiig  to  H. 
Doc.  120,  44th  Cong.,  Ist  Sees.,  $307,178.40. 
Commerce. 
Justification  of  improvement,  '66,  iii,  30;  '67,  241;  '69,  249. 
Charlotte,  the  port  of  entry  for  Rochester,  '69,  179. 

STATI8TIC6,  '66,  iil,  30,  iv,  161;  '69,  179;  '70,  203;  '71,  228;  '72.  253;  '73,  259; 
'74,  i,  249;  '75,  i,  331 ;  '76,  ii,  582;  '77,  978;  '78,  1274;  '79, 1728. 
Contracts. 
1866.  With  Robert  Allen,  for  materials.  '66^  iv,  166.    With  Syracuse  Iron  Works, 
for  materials,  '66,  iv,  166.    With  Thomas  Parsons,  for  materials,  '66,  iv,  166.— 
1867.  With  Thomas  Parsons,  for  materials,  '67,  243.    With  W.  Burke  &  Co., 
for  materials,  '67,  243.    With  Jennings  &  Hart,  for  labor,  '67,  243.    With  R. 
Gorsline,  for  labor,  '67,  243. — 1872.  With  James  McLean,  for  materials  and 
labor,  *72,  253. — 1875.  With  Hunter  &  Cunningham,  for  materials  and  labor, 
'75.  i,  331. 
Abstracts  of  bids,  '66,  iv,  164,  165;  '67,  245;  '72,  254 ;  '75,  i,  332. 
Abstracts  of  contracts,  '66»  iv,  166;  '67.  243;  '72,  255;  '73,  360;  '75,  i,332. 
Engriiieers. 
Chief  of  Enoineebs. 
Reports.  '66^  i,  4,  ii,  39,  41,  iii,  16,  30;  '67,  32;  '68,  45;  '69,40;  '70,  52;  '71,50: 
'72,  46;  '73,  47;  '74,  i,  54;  '75,  i,  58;  '76,  i,  110;  '77,  117;  '78.  132;  '79,  175. 
Transmits  estimates  for  the  deepening  of  lake  harbors,  '67,  252. 
Engineers  in  Charge. 
Capt.  T.  W.  Maurice,  1828,  '74,  i,  247. 
Capt.  A.  Canfield,  1842,  '74,  i,  248;  '76»  ii,  584. 

Maj.  W.  TumbuU,  1853-1856.    S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  pp.  3,  22,  138. 
Maj.  J.  D.  Graham,  1857.    Report,  8.  Doc.  42,  35th  Cong.,  1st  Sess..  p.  138. 
Capt.  J.  A.  Tardy,  1865-1867,  '66,  i,  4,  ii,  41,  iii,  15.    Reports,  '66,  i,  51,  iv,  161,  l&l. 
Lieut.  Col.  C.  E.  Blunt,  1867-1869,  '67,  32.    Reports,  '67,  240,  243,  245;  '68,  -^49. 
Maj.  M.  D.  McAlester,  18G9,  '69,  170;  '76^  ii,  584. 
M^.  F.  Harwood,  1869,  '69,  170;  '76,  ii,  585. 

Maj.  N.  Bowen,  1869-1871,  '69,  170.    Reports,  '69,  178;  '70,  202:  '71,228. 
Uai,  John  M.  Wilson,  1871-1876.    Reports,  '72.252;  '73,  359;  '74,  i,  247  ;  '75.  i,  330. 
Maj.  Walter McFarland,  1876.    Reports,  '76,  ii,  582;  '77,  978 ;  '78. 1273 ;  '79, 1727. 
Estfmates.    (See  also  Projects.) 
By  Major  Tumbull,  1853,  for  repairs,  |24,000,  '76,  ii,  584. 
By  Lieuienant-Ctdonel  Blunt,  for  deepening  harbor  at  month  of  Genesee  River, 

125,000,  '67,  252. 
By  Migor  McFarland,  for  rebuilding  superstructure,  $45,000,  '79,  1728.    Excess  of 
appropriations  over  estimates  accounted  for,  '74,  i,  249. 
Financial  Statements* 
•67,  ^^;  '68,  45,  249;  '69,  40,  179;  '70,  52,  202;  '71,  50,  228;  '72,  46,  253;  '73,  47, 
359;  '74,  i,  54,  249;  '75,  i,  59,  331;  '76,  i,  110,  ii,  582;  '77,  187,  979;  '78,  132, 
1273;  '79,  175,  1728. 
Operations. 
1829~'33.  Construction  of  east  and  west  piers  2,407  feet  and  2,305  feet  in  length,  re- 
spectively, '74,  i,  247. 
1833-'34.  Piers  extended  to  length  of  2,876  feet  each,  '74, 1,  247. 
1842.  60  feet  of  both  piers  carried  away.  '74,  i,  248. 

1852-'53.  Repairs,  condition  of  piers.     8.  Doc.  42,  35th  Cong.,  1st  Sess.,  p.  138, 
1857.  East  pier  is  2,034  feet  long,  west  pier  1,943  feet  long.    S.  Doc.  42,  35th  Cong., 

1st  Sess.,  p.  138. 
1864-'65.  Repairs,  east  pier  2,400  feet  long;  condition  of  piers,  '66^  i,  51. 
1865-W.  Repairs  to  west  pier,  '66,  ii,  39,  iv,  161 ;  '67,  32,  240. 
1867-'69.  Repairs  in  general,  '68,  45,  249;  '69,  40.  179. 
1869-'70.  Repairs  completed ;  east  pier  2,345  feet  long,  west  pier  2,454  feet  long,  *70^ 

52,  202. 
1870-'71.  Superstructure  raised;  2  cribs  (60  feet)  sunk  in  extension  of  east  pier. 
'71,  50,  228. 
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N.  Y«— Continned. 

Operations — Continued. 

1871-77.  Repairs:  east  pier 2,450  feet  long  and  west  pier  2,700  feet  long,  '72,  46, 

253;  '73,  47,  259;  '74,  i,  54;  '75,  i,  58,  330;  '76,  i,  110,  ii,  582;  '77,  117,  978. 
1877-78.  No  operations,  '78,  132,  1273. 
1878-79.  Repairs;  east  pier  2,425 feet  long,  *79,  175,  1727. 
Iqjnries  to  piers  by  collisions  and  gales,  '75,  i,  331. 
Hi8t.ory  of  operations,  '74,  i,  247;  ^76,  ii,  583. 
Physical  Cliaracteristics. 
General,  '74,  i,  247.    Shoal  off  outer  end  of  east  pier,  '73,  359.    Effeet  of  pier  ex- 
tension upon  depth  of  channel,  '74,  i,  247 ;  '76,  ii,  583.    Advance  of  shore  line, 
'76,  ii,  585. 
Plans. 
By  Major  Tumbnll,  1853,  for  repairs,  '76,  ii,  584. 
By  Lieutenant-Colonel  Blunt,  for  deepening  harbor  to  14  feet,  '67,  252. 
By  Maj.  Walter  McFarland,  for  rebuilding  superstructures  of  piers,  '79,  1728. 
Projects. 
By  Capt.  T.  W.  Maurice,  1829,  for  construction  of  parallel  piers,  '74,  i,  247. 
For  masonry  superstructure,  1836,  to  supersede  wooden  one ;  ultimately  abandoned, 

'74,  i,  247. 
By  Mf^.  J.  D.  Graham,  1857,  for  a  general  rebuilding  of  eastern  pier  at  an  esti- 
mated cost  of  $41,084.34.    S.  Doc  42,  35th  Cong.,  Ist  Sees.,  p.  138. 
By  Capt.  J.  A.  Tardy,  1865,  for  repairs  and  dredging  at  an  estimated  cost  of  $75, 607.30. 

Increased  by  Lieutenant-Colonel  Blunt  to  $85,607.30,  '66,  i,  4,  51 ;  '67,  33. 
By  Maj.  N.  Bowen,  for  extension  of  east  pier  at  an  estimated  cost  of  $45,000,  '69, 

40,  179;  '70,  203. 
By  MjM.  John  M.  Wilson,  for  repairs  to  cost  $5,000,  '74,  i,  249 ;  '75,  i,  59. 
By  Maj.  Walter  McFarland,  for  annual  repairs  to  piers,  $1,000,  '76^  ii,  582. 
Surveys. 

1828.  By  Capt.  T.  W.  Maurice,  '74,  i,  247. 

1873-74.  Under  direction  of  Mi^*  ^ohn  M.  Wilson,  '73,  359;  '74,  i,  248. 
Maps. 
Of  Genesee  River  Harbor.  '76,  ii,  682. 
Map  of  the  harbor  June  yO,  1879,  '79, 1728. 

tC.  C] 


CHATTAHOOCHE  AND  FlilNT  BITEBS,  OA.,  ALA.,  AND  FI.A. 

SUKVEYS  AND  IMPROVEMBNT  OP. 

A  p^r«pr  iatloBS. 

1835,  Chattahooche $2,000.    Act  of  February  24. 

1874,  Chattahooche  and  Flint ....    25, 000,  '74.  i,  76, 876 ;  '75,  i,  81. 

1875,  Chattahooche  and  FUnt ....    25, 000,  '75,  i,  82. 

1876,  Chattahooche  and  Flint ....    20, 000,  '76,  i,  73, 495. 
1W8,  Chattahooche 18,000,  '78,  170;  '79,  819. 

1878.  Flint 10,000,  '78,  170;  '79,819. 

1879,  Chattahooche 15, 000,  '79,  102, 816, 818. 

1879,  Flint 7,000,  '79,  8ia 

Commerce. 
Statistics,  Chattahoochee  and  Flint,  '77,  416;  '78,  582;  '79,  816.    Chattahooche, 
•72,  625;  '73, 702.    Flint,  '73,  709;  '79,  821. 
Engineers. 
Chief  of  Enginbers. 
Reports,  '71,  69;  '72,  63,64;  '73,  67,68;  '74.  i,  76;  '75,  i,  81;  '76,  i,  73;  '77,  71; 
'78,  80,81,105;  '79,  101,102,142. 
Engineers  in  Charge. 
Col.  J.  H,  Simpson,  1871.    Report,  '72,  584. 

Capt.  A.  N.  Damrell,  in  1873.    Reports,  '73.  699, 707 ;  '74,  i,  896 ;  '75,  ii,  10 ;  '76, 
i,  494 ;  '77,  415 ;  '78,  591,  592 ;  '79,  814, 817,  818. 
Assistants. 

C.  F.  Trili.    Report,  '72,  623. 

M.  J.  Mack.    Report,  '73,  698. 

Walter  Griswold.    Report,  '73,  700. 

H.A.PattiHon.  '73,707. 

H.  K.  Hodges.    Report,  '73,  708. 

H.OliKlowski.  '75,  ii,  10. 

Powhatan  Robinson.    Report^  '79,  818. 
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Estimates*    (For  diattahooche,  unless  otherwise  stated.) 
Bv  C.  F.  Trill,  in  1872,  for  improvement  ot  the  river  from  Columbus  to  its  month,  at 

Apalachicola,  three  estimates:  Ist,  $464,000;  2d,  $327,000;  3d,  |85,185,  '72,  63. 

585,  629-635. 
By  Captain  Damrell,  Walter  Griswold,  and  M.  J.  Mack,  in  1873,  for  improTement  of 

river  from  Columbus,  Ga.,  to  Chattahoochee,  three  estimates:  1st,  $63,333;  2d. 

$^1,914 ;  3d,  $982,945,  '73,  700,  704-707. 
By  Captain  Damrell,  in  1873,  for  removal  of  snags,  rock,  gravel,  etc.,  and  con- 
struction of  dams,  $145,247.66,  '74,  i,  897.    In  1879,  to  complete  existing  project. 

$105,000,  and  $5,000  annually  for  maintenance,  '79,  816. 
By  Captain  Damrell  and  H.  K.  Hodges,  in  1873,  for  3-foot  channel  in  Flint  River. 

from  Chattahoochee  to  Albany,  $184,862,  '73,  707, 721 ;  '74,  i;  897.    For  comple- 

tion  of  existing  project,  $105,000,  and  $2,000  annually  for  maintenance,  '79,  i?H. 
By  Captain  Damrell  and  Powhatan  RobiAson,  in  1879,  for  improvement  of  Flint 

River  from  Albany  to  Montezuma,  $15,000  to  $15,100,  '79,  819, 820. 
By  Captain  Damrell,  in  1873,  for  improvement  of  Chattahoochee  and  Flint  Rivers. 

$;J:50,  109.66,  '74,  i,  897. 
Financial  Statements. 
'72,  8S5;   '73.700,708;  '74,  i,  76, 897 ;  '75,  i,  81,  ii,  10;  *76^  i,  73,495;  '77,71,416; 

'78,  80,593;  '79, 102,816,818. 
Operations.    On  Chattahoochee  River. 
History  of,  '79,  814. 
1874^75.  Confined  chiefly  to  Wolfax  Bar.    A  wreck,  500  cubic  yards  sand,  gravel, 

and  rock,  a  large  number  of  snags,  sunken  logs,  and  overhanging  trees  removed 

from  above  and  below  the  bar;  275  feet  of  jetty  built,  '75,  i,  81,  ii,  10. 
1875-76.  Jetty  extended  235  feet ;  construction  of  200  feet  of  new  jetty  below  the 

bar  and  380  feet  of  breakwater;  obstructions  removed,  '76,  i,  73,495. 
1876-77.  Snags,  etc.,  removed,  jetties  repaired,  extension  of  breakwater  560  feet, 

and  several  shoals  improved  by  blasting,  '77,  71, 415. 
1877-78.  Completion  of  4-foot  channel  over  Wolfax  Bar  by  construction  of  shore- 
protection  jetties  and  wing-dams ;  snags  and  logs  removed;  channel  60  feet  by 

4  feet  obtained  by  blasting  rock  on  shoals,  '78,  80,591. 
1878-79.  Snags  and  trees  removed,  jetties  repaired,  and  640  feet  of  brush  wing-dams 

built  at  Upatoir  Bar,  '79,  101,591. 
On  Font  River. 
.     History  of,  to  1879^  '79,  817. 

1875-76.  Obstructions  removed,  '76,  i,  495. 

1876-77.  Operations  suspended,  '77,  415. 

1877-78.  A  60-foot  by  4-foot  channel  obtained  between  Bainbridge  and  Lambert's 

Island  by  blasting  rock  and  the  removal  of  sunken  logs,  etc.,  '78»  80, 592. 
1878-79.  Completion  of  improvements  at  Lambert's  Island,  Broad  Axe,  Bryant's 

Rocks,  Cross  Chute,  and  Red  Bluflf,  '79.  102,817. 
Piiysical  Characteristics. 

Of  Chattahooche,  '72,  627 ;  '73,  702.     Of  Flint,  '73,  707,713;  '79,  820. 
Plans. 
By  C.  F.  Trill,  in  1872,  for  the  removal  of  obstructions  between  Columbus  and 

Apalachicola,  '72,  585,633,635. 
By  Captain  Damroll,  Walter  Griswold,  and  M.  J.  Mack,  in  1873,  for  improving  the 

river  between  Cattahoocheo,  Fla.,  and  Columbus,  Ga.,  by  removal  of  obstmc- 

tions,  and  deepening  and  widening  the  channel,  '73,  700,704-707. 
Private  and  Corporate  H^ork. 
Inditt'erent  results  obtained  from  appropriations  from  the  State  of  Georgia  prior  to 

the  war,  '72,  627. 
Projects. 
By  Captain  Damrell,  in  1873,  for  4-foot  channel  in  Chattahoochee,  by  removing 

oi'stnictions,  and  straightening  and  widening  channel,  '73,  700;  '74,  i,  SQ7, 
By  Captain  Damrell,  in  1873,  for  3-foot  channel  in  the  Flint  River^  below  Albany, 

by  blasting,  dredging,  wing-dams,  etc.,  '73,  707;  '74,  i,  897.    In  1879,  removal 

of  obstructions  from  Albany  to  Montezuma,  '79,  819. 
Surveys.    Of  Chattahoochee  River. 
Early  attempts  at,  '72,  627. 
1871-72.  By  C.  F.  Trill,  under  direction  of  Colonel  Simpson,  from  Colambna  to 

Eufaula.    Reports, '72,  584,623. 
1872.  By  Walter  Griswold  and  M.  J.  Mack,  under  direction  of  Colonel  Simpson  and 

Captain  Damrell,  from  Eufaula  to  its  mouth  at  the  junction  with  the  Flint, 

•73,699,700. 
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Surveys — Continued. 

1878-'79.  Under  direction  of  Capt.  William  R.  King,  above  Columbiis,  '78,  105 ; 

•79,  142. 
Or  Flint  Riyer. 
1872-73.  By  H.  K.  Hodges  and  H.  A.  Pattison,  nnder  direction  of  Colonel  Simpson 

and  Captain  DamreU,  from  Chattahoochee,  Fla.,  to  Albany,  Ga.    Reports,  '73, 

707,708. 
1878-79.  By  Powhatan  Robinson,  nnder  direction  of  Captain  Damrell,  from  Albany 

to  Montezuma.    Reports,  '79,  618, 820. 


CHEBOTOAN  HARBOR,  MICH.— Improvbmbkt  of. 

Appropriations* 

1871 $10,000, '71,43. 

1872 15,000, '72,  40. 

1873 _ 15, 000, '73,  40. 

1874 15,000, '74,  i,  46. 

1875 15,000,  '75,  i,  51. 

1876 10,000,  '76,1,  104. 

1878 8,000,  '78,  127,1238. 

1879 3,000,  '79,  169,1667. 

Total  to  1879...  |91,000,  '79,  1667. 
Commerce. 

To  be  benefited  by  this  improvement,  '73,  290 ;  '74,  i,  200 :  '76,  ii,  529, 531. 
Statistics,  '71,  175, 186;  '74,  i,  201 ;  '75,  i,  271;  '76,  ii,  529;  '77,  945;  '78,  1237; 
'79,  1667. 
Contracts. 
1871.  Caskin  &  Stickney,  dred^ng,  at  28  cents  per  cubic  yard,  '71,  173,174.-1872. 
Caskin  &  Stickney,  dredging,  at  22^  cents  per  cubic  yard,  '72,  203. — 1873.  Cas- 
kin &  Stickney,  dredging,  at  22  cents  per  cubic  yard,  '73,  290. — 1874.  Caskin 
&  Stickney,  dredgins,  at  19  cents  per  cubic  yard,  '75,  i,  271. — 1875.  E.  T. 
Williams  &  Co.,  dredging,  at  17  cents  per  cubic  yard,  '75,  1,271,272. — 1878. 
Caskin,  Stickney  &  Cram,  dredging,  at  Hi  cents  per  cubic  yard,  '79, 1667. 
Abstracts  of  bids,  '71,  173;  '73,  290;  '75,  i,  271,272;  '79,  1667. 
Eni^ineers. 

Chief  of  Enoinsbrs. 
Reports, '70,  31,44;  '71,43;  '72,40;  '73,40;  '74,1,46;   '75,  i,  51;  '76,1,104; 
'77,112;  '78,127;  '79,  169. 
Engineers  in  Charge. 

Capt.  F.  U.  Farquhar,  survey  in  1870.    Report,  '71,  183. 
Maj.  O.  M.  Poe,  1871-73.    Reports,  '71,  172 ;  '72,  203. 

Maj.G.Weitzel,  1873-77.    Reports,  '73,  290;  '74,  i,  200;  '75,  i,  271;  '76,  ii,  529. 
Maj.  Franklin  Harwood,  1877.     Reports,  '77,  944;  '78,  1236;  '79,  1666. 
Assistants. 

Roys  J.  Cram,  '71,  183. 

Capt.  A.  N.  Lee.    Reports,  '75,  i,  271 ;  '76,  ii,  529. 
£:«ti  mates. 

iiy  Captain  Farquhar,  in  1870,  for  improving  the  natural  channel  of  the  river  by 
dredging  a  channel  200  feet  wide  by  14  feet  deep  from  the  mouth  of  the  river  to 
Chebo^ygan  Village,  and  protection  of  the  channel  banks  by  sheet  pile  piers 
and  pile  piers  with  crib  pier- heads,  $395,335.03,  or  by  reducing  the  width  of 
the  channel  to  100  feet,  $334,157.43,  '71,  185, 186. 
By  Major  Poe,  in  1871,  to  complete  a  straight  channel  120  feet  wide  by  12  feet  deep 

across  the  bar,  without  protection  of  its  banks,  $50,000,  '72,  203. 
By  Miyor  Weitzel,  in  1873,  to  complete  the  channel  ana  revet  about  2,500  feet  of  its 

banks,  $75,000,  '73,  290;  '74,  i,  200. 
By  Migor  Harwood,  in  1879,  to  complete  the  improvement,  $25,000,  '79,  1666. 
Financial  Statements. 
'71,  43,175;  '72,  204;  '73,  40,290;  '74,  i,  46,201;  '75,  i,  271;  '76,  ii,530;  '77,945; 
'78,  127,1238;  '79,  169,1667. 
Operations. 

1870-71.  Dredging  a  channel  9  feet  in  depth  in  process.  '71,  43. 

1871-72.  32  cubic  yards  removed;  channel  50  feet  wide  oy  9  feet  deep,  '72,  40,203. 


128  INDEX   OF 

CHEBOTOAN  HARBOR,  MICH.— Continued. 

Operations — Continned. 
1872-73.  Dredging  continued ;  a  channel  12  feet  in  depth  obtained,  '73,  40. 
1873-'74.  Dredging  continued,  making  channel  13  feet  in  depth ;  76,d55  cubie  yards 

removed,  '74,  i,  46. 
1874-75.  30,156  cubic  yards  removed,  '75,  i,  51. 
1875-76.  114,368  cubic  yards  removed,  '76,  i,  104,  ii,  529. 
1877-78.  58.510  cubic  yards  removed ;  entrance  channel  150  to  175  feet  wide,  200 

feet  wide  abreast  of  steamboat  docks;  clear  depth  of  13  feet  obtained,  *78;  13^, 

1236. 
1878-79.  Dredging  continued;  channel  200  feet  by  13  feet,  '79,  169. 
History  of  operations,  '76,  ii,  530, 531 ;  '79, 1666. 
Physical  Cliaracteristics. 

'71,  183,184;  '76,  ii,  530. 
Plans. 
By  Captain  Farquhar,  in  1870,  for  dredging  a  channel  200  feet  wide  by  14  feet  deep; 

sheet  pile  pier  4,150  feet,  close  pile  pier  3,000  feet,  and  pier-heads  of  cribs;  esti- 
mated co8t,  1^9,335.03 ;  or,  by  reducing  width  of  channel  to  100  feet,  $334,15^*43, 

'71,  183-186. 
Private  and  Corporate  H^orlt. 
|2,000  was  contributed  by  the  citizens  to  improve  the  river  by  dredgins  inside  of 

the  inner  end  of  the  improvement  by  the  United  States,  '72,  204 ;  '76,  ii,  531. 
Projects*    (See  Plans.) 
By  Major  Poo,  modification  of  Captain  Farquhar's  plan  for  making  channel  50  feet 

wide  at  bottom  and  9  feet  deep ;  to  increase  the  channel  to  lOO  feet  in  width  by 

12  feet  in  depth,  '71,  172^  '72,  203. 
By  Major  Weitzcl,  for  revetting  part>  of  the  cut  to  protect  the  banks,  dredging  13 

feet  deep,  and  lo  increase  the  width  to  180  feet,  '73,  290;  '75,  i,  271;  '7^  ii,  529- 
By  Major  Harwood,  to  dispense  with  the  revetment  (as  unnecessary)  and  to  increase 

channel  to  200  feet  in  width,  '77,  945.    For  additional  dredging  about  the  axis 

of  the  channel  and  a  protecting  pier  on  the  west  border,  '79,  Iw,  1666. 
History  of  projects,  '76,  ii,  530, 5:n. 
Sarveys. 
Importance  urged  by  Colonel  Cram,  '69,  113. 
1870.  Under  Capt.  F.  U.  Farquhar,  by  Assistant  K.  J.  Cram.     Reports,  '70.  44; 

'71,  183-186. 


CHEESEaUAKES  CREEK.  N.  J.— Survey  ordered  by  act  of  March  3, 1879, 

•79.  66. 


79,66. 


CUEFUNCTE  RITEB,  IiA.--(See  Tchefunctx  Biver.) 


CHEHALIS  RITER,  IT  ASH.  TER-'Examznateon  or. 

Commerce. 

Justification  of  improvement,  '75,  ii,  800. 
Enirineers. 

Chief  of  Engineers. 

Report,  '75,  i,  125. 
Engineer  in  Charge. 

M^.  N.  Michler,  1874.    Report,  '75,  ii,  799. 

A  flflT  AT  A  ^T 

G.  W.Cradlebaugh,  1874-75,  '75,  ii,  799. 
Estimates.    (See  Flans.) 
Physical  Characteristics* 

General,  '75,  ii,  799.    Obstructions,  raft  at  Chehalis  Indian  Reservation,  *75b  ii* 
799,800. 
Plans. 
By  M^j.  N.  Michler,  for  removal  of  rafts  near  Chehalis  Indian  Reservation  at  an  esti- 
mated cost  of  $32,500,  '75.  ii,  800. 
Surrey. 
1874-'75.  By  G.  W.  Cradlebaugh,  '75,  ii,  799. 
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CHEBRlT  ISIiAND  FIiATS*-(8ee  Dblawabe  Biveb.) 


CHESAPEAKE  BAY  TO  L.AKE  OIVTABIO.— Surrey,  '67»  17. 


CHESAPEAKE  AND  DELA WARE  BAYS.^Subyet  of  sbzp-cakal  to 

CONNECT. 

Approprlatlo«8« 

1879,  allotments,  (16,000,  '79,  590. 
Commerce* 

•72,  702,  707. 
Engineers* 

Chief  of  Enoineebs. 

Beporte,  »72,  71 ;  '78,  69;  »79,  81. 
Engineer  in  Charge. 

Maj.  William  P.  Craigliill.    Beports,  '72,  701 ;  '79,  687. 
Assistant. 
N.  H.  Hutton,  »79,  590. 
Estimates.    (See  Plans.) 
Operations* 

I87d.  Fiold  work  and  preparation  of  maps  in  progress,  '79,  590. 
Phjrslcal  Characteristics* 

Description,  '72,  702;  »79,  588>  589. 
Plans* 
By  Major  CraighiU,  in  1872,  for  survey,  (20,000,  '72,  703 ;  '79,  590. 
By  Major  Craighill,  in  1879,  for  canal  100  feet  at  bottom,  26  feet  deep,  by  Feiry 
Creek  route.  $16,230,000;  by  Qneenstown  route,  $34,000,000 ;  by  Sassafras  Biver 
route,  $8,250,000,  and  $150,000  additional  for  each  for  right  of  way,  '79,  589. 
Snrveys* 
1878.  By  N.  H.  Hutton,  under  direction  of  Mi^.  W.  P.  Craighill.    Beport,  '79,  587. 


CHESAPEAKE  AND  OHIO  CAIVAL*— Suryet  for  extension  of. 
(See  also  Mononoahela  and  Tovohiooheny  Biters.) 

Appropriations* 

1873.  $5,000  for  exploration,  '74,  i,  493. 

1874.  $10,000,  allotment  for  continuation  of  surrey,  '75,  i,  73;  '76^  ii,  59. 
Commerce* 

Justification  of  improvement,  '74,  i,  512,  547. 

Present  tax  on  coal  by  railroad  and  possible  saving  by  canal,  '74,  i,  512.    Coal  fields 
of  Pennsylvania,  capacity  of,  '74,  i,  547. 

Dimensions  of  boats  on  present  Chesapeake  and  Ohio  Canal,  '74,  i,  535.    Effect  of 
small  tunnel  sections  on  traffic  and  transit,  '76^  ii,  79. 

Bate  of  travel  on  canals,  '74,  i,  535.    Steam  power  must  be  eventually  used,  '76^ 
ii,  81.  , 

Coal  and  iron  interest  desire  slack- water  navigation  to  Connellsville,  '76,  ii,  84. 

Local  extension  of  canal  from  Cumberland  via  north  branch  of  Potomac  to  Savage 
Biver  justified  by  value  of  coal  interest,  '74,  i,  544 ;  *7S,  ii,  88. 

Comparison  with  third  subdivision  (central  route)  of  transportation  routes  to  the 
seaboard,  '77, 678. 
Euirineers* 

Chief  of  Engineers. 
Beports,  '73,  60;  '74,  i,  67;  '75,  i,  73;  '76,  i,  90. 

Board  of  Engineers. 
"  Board  of  internal  improvement,"  1826.  Discussion  of  routes  examined  between 
the  north  branch  of  the  Potomac  Biver  and  the  Ohio  at  Pittsburgh,  '74,  i,  514. 
Consideration  of  Savage  Biver  and  Deep  Creek  route,  '74,  i,  516,  528.  Or  con- 
tinuation via  valleys  of  Youghiogheny  and  Monongahela  Bivers,  '74,  i,  525.  Of 
a  passage  of  the  Alieghanies,  via  Wills  Creek  route,  '74,  i,  524,  529,  537.  Com- 
parison of,  with  Savage  Biver  route,  '74,  i,  532,  533.  Adoption  of  Wills  Creek 
route,  '74,  i,  474,  531,  53;i.  Attempt  to  deflect  line  from  valley  of  Youghiogheny 
at  Briery  Mountain,  '74,  i,  525,  526.    Inadmissible,  '74,  i,  533. 

9  EK 
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Location  of  line  from  tide-water  on  the  Potomac  to  Pittsburgh  (341  miles), '7*f  >>  S33. 
Disonssionof canal8ectioD8an(le8iimate8(8eePIaDs),'74, i, 5^.  Coat, ^12,375,427, 
'74,  i,  543.  Division  of  line  into  eastern,  middle,  and  western  sections,  '74,  i, 
513.  Final  conclusion  and  recommendation  that  route  and  general  plan  (see 
Projects)  be  adopted  for  western  and  eastern  sections,  submittmg  expediency  of 
making  surveys,  and  investigations  as  to  comparative  merits  ofiraihroad  or  oiuial 
for  middle  section,  *74,  i,  543. 

Consideration  of  a  subdivision  of  eastern  section,  to  wit,  from  mouth  of  Saviige 
Kiver  to  Cumberland,  for  the  purpose  of  reaching  coal  fields  at  Savage  River,  '74^ 
i,  544. 

(Colonel  Barnard  and  Major  Totten.    Captain  Poussin  and  W.  Howard^  aasistftnta 
to  board.) 
Engineer  in  Charge. 

Maj.  W.  E.  MerriU.    Reports,  '74,  i,  493,  550;  '75, 1,  769;  '76;  ii,  58. 

A.B8I6TANT8. 

T.  8.  Sedgwick  (in  charge  of  surveys),  '74,  i,  493;  '75,  i,  770;  '76,  ii,  59.     Re- 
ports, '74,  i,  500,  550;  •76»  ii,  90. 
C.  L.  Fulton)  ._.   .   ^r^ 
F.  W.  Frost  J  ^**  *'  ^^' 
Estimates. 

By  board  of  internal  improvement,  1826,  for  canal  from  Georgetown  (Potomac  Rl  v«r) 
to  Pittsburgh  (Ohio  River);  from  Georgetown  to  Cumberland  (now  built), 
$8, 177,081 ;  from  Cumberland  to  Castleman  River  (  WUls  Creek  route),  $10,0  ;8,123 ; 
from  Castleman  River  to  Pittsburgh,  $4,170,224;  total,  $22,375,428,  '74,  i,  503, 
543. 

Note.— From  Cumberland  to  Connellsville,  $11,543,559,  '74,  i,  511.  Revision  of 
estimates  by  board  of  civil  engineers  (1826),  reducing  estimate  of  eastern  sec- 
tion (Georgetown  to  Cumberland)  to  $4,330,992.  Afterwards  built,  and  coet, 
with  modifications,  $11,071,  176,  '74,  i,  504. 

Preliminary  estimate  of  Assistant  T.  S.  Sedgwick,  1874,  from  Cumberland  (via  8»v- 
ase  River  route)  to  Connellsville,  $20,268,085,  '74,  i,  507,510;  increased  by 
Mi^or  Merrill  to  $23,133,585,  by  extending  terminus  of  canal  to  McKeeeport, 
'74,  i,  497 ;  if  inclined  planes  are  used  at  designated  points,  '74,  i,  553,  the  esti- 
mate will  be  reduced  $2,246,279,  '74,  i,  554. 

.Revision  of  foregoing  by  Major  Merrill,  increasing  canal-seotion  to  that  of  pieaent 
Chesapeake  and  Ohio  Canal,  $28,801,313,  '74,  i,  498.  Final  estimate  (1875)  of 
recommended  route  from  Cumberland^  via  Wills  Creek  and  Castleman  River 
and  Yonghiogheny  River,  to  Connellsville,  thence  by  slack- water  navigation  to 
McKeesport  (mouth  of  Youghiogheny). 

•  Qanal  proper,  as  per  Assistant  Sedgwick $21, 176, 795,  '76,  ii,  8-?,  102, 114. 

.  Summit  jeservoir  (approximately) 600, 000,  ' 76,  ii,  87,  88. 

.  Additional  cost  of  inclined  planes 1,1*4,000,  '76,  ii,  82,  88. 

Additional  cost  of  new  terminus,  Connellsville  ....  75, 245,  '76^  ii,  86,  88. 

Total  cost  to  Connellsville 22,986,040,  '76,  ii,  88. 

Jldd^sLack-water  navigation  from  Connellsville  to 

JMcKeesport 1,254,040, '76^  ii,  87,  »-& 

24,240,080' 
3y'board.af  internal  improvement,  1826,  for  local  extension  of  Chesapeake  and  Ohio 

Canali'rom  Cumberland  to  mouth  of  Savage  River  (via  north  branch  of  Potonuus), 

$1  794  964  '74  i  544. 
ByAssistantSedgwick.  1875,  for  same  route,  $2,656,558,  '76,  ii,  89,  123 ;  if  to  moath 

of  Geoige^s  Creek  (omitting  upper  2  miles  of  foregoing),  $2,238,244,  '76^  ii,  89. 
Of  cost  of  completing  detailed  surveys,  $20,000,  '75,  i,  771. 
:PhyslcaU  Characteristics. 

Of  divide  between  north  branch  of  Potomac  River  and  Monongahela  River,  '74^  i, 

494,  500,  513,  545. 
Of  Savage  River  and  tributaries,  discharge  of,  '74,  i,  519;  elevation  of  points  on,  *74:, 

i,  494;  '76,*!,  123. 
Of  north  branch  of  Potomac  River,  elevation  of;  headwaters  of,  '74,  i,  495,  502; 

'76.  ii,  123;  xate  of  descent,  '74.  i,  502. 
Of  MonongahelaHiver,  '74,  1,  525. 
<  Of  Youghiogheny  jaiver,  elevation  of  points  on,  '74,  i,  621;  *76^  ii,  86,  114;  of  the 

Narrowa  (Pyle  Falls),  '76,  ii,  83. 
!Di8tances  irom  tide-water  (Potomac)  to  Pittsburgh,  '74,  i,  527. 
IDlstances  and  taxations  of  points  on  proposed  extension,  '76,  ii,  114, 123. 
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Physical  Cliaracterlstics—Continued. 
Rainfall  of  valley  of  Ohio  and  tributaries,  '74,  i,  507, 520,523, 532;  '76^  ii,  100;  ratio 

coUectable,  ^74,  i,  507,  532,  538;  '76,  ii,  100. 
Geological  strata  pierced  by  summit  tmrnel,  '74,  i,  511. 

Quantity  of  coal  in  basin  traversed  by  proposed  canal,  '74,  i,  512 ;  geological  report 
on  Somerset  coal  basin,  '74,  i,  545. 
Plans. 
By  board  of  internal  improvement,  1825,  for  location  of  canal  (in  passage  of  AUe- 

gheoy  Mountains)  from  month  of  Savage  River  (north  branch  of  Potomac)  via 
rabtree  Creek  and  Deep  Creek,  to  Youghiogheny  River,  being  part  of  a  gen- 
eral project  for  connecting  tide- water  of  Fotomac  with  Ohio  River.  '74,  i,  494 ; 
discussion  and  consideration  of,  '74,  i,  513:  length  of  summit  tunnel,  1.33  miles, 
'74,  i,  494,  518,  528;  distance,  41  miles;  iocka|;e,  2,388  feet,  '74,  i,  524,  529; 
summit  level  to  be. supplied  by  reservoirs,  '74,  i,  522. 
In  1826  a  better  crossing  of  the  Allegheny  Mountains  was  determined,  via  Wills 
Creek  and  Castleman  River  (see  Projects),  causing  the  abandonment  of  Savage 
River  and  Deep  Creek  route,  '74,  i,  494,  500,  529. 
By  Assistant  T.  S.  Sedgwick.  1874,  for  extension  of  Chesapeake  and  Ohio  Canal  from 
Cumberland,  via  north  branch  of  the  Potomac^  Savage  River,  and  Blue  Lick- 
thence  by  tunnel  to  Castleman  River^  thence  following  Castleman  and  Yough, 
iogheny  Rivers  to  Connellsville,  '74,  i,  494,  496,  500,  510;  length  of  canal,  127i 
mues,  '74,  510;  of  summit  tunnel,  5  miles,  '74,  i,  494,  497,  505,  509;  dimensions 
of,  '74,  i,  509:  summit  level  supplied  from  Castleman  River^  '74,  i,  504,  506,  510; 
section  of  canal  48  feet  by  3:^  leet  by  5  feet ;  dimension  or  locks  100  feet  by  15 
feet  by  8  feet,  '74,  i,  498,  504,  507 ;  At  designated  places  subsequent  considera-' 
tion  suggested  use  of  inclined  planes  in  place  of  locks  (see  Projects),  '74,  i,  498, 
55D;  estimated  cost  of  plan  (S!0,268,085j  '74,  i,  510;  i*evised  by  Major  Merrill, 
'74,  1,  498;  modified  by  proposed  use  of  inclined  planes,  '74,  i,  554. 
Memoranda  in  connection  with  plans.  Difficulty  of  maiutaining  sufficient  water 
supply  on  short  levels,  '74,  i,  495,  453. 

Consideration  of  water  supply  and  amount  required,  '74, 1,  504,  505,  507,  520,  538 ; 
'76^  ii,  60,  63,  67,  73.  97. 

Loss  by  evaporation,  nitration,  and  leakage,  '74,  i,  505,  507,  520;  '76^  ii,  60, 65, 67, 
73, 97. 

Distance  between  locks,  '74,  i,  495,  553. 

Protection  of  slopes  by  surf-berms,  '74'  i,  534. 

Discussion  of  canal-section,  relation  between  canal-section  and  boats,  and  cost  of 
towing,  '74,  i,  534,  535,  536;  '76,  ii,  80. 

Equation  of  lockage  to  level  line,  '74,  i^  536,  656,  558;  '77,  681. 

Determination  of  look  dimensions,  '74,  i,  536. 

Inclined  planes,  use  of  in  place  of  locks,  '74,  i,  550;  '76^  ii,  82,  100. 

Lockage,  time  required  for,  '74,  i,  536,  556. 

Canal  tunnels,  '74,  i,  493, 509,  549 ;  '76,  ii,  79, 81, 124.    Method  of  transit  through, 
'74,  i,  493 ;  '76^  ii,  79.    Effects  of  small  tunnels  on  transit  and  traffic,  '76»  ii,  79. 

Summit  reservoirs  and  feeders,  '76,  ii,  89. 

Method  of  making  canal  water-tight,  '76,  ii,  74. 
Private  and  Corporate  IVorfc. 
Chesapeake  and  Ohio  Canal.    (See  Board  of  Engineers  and  Projects.)    A  scheme  of 
General  Washington,  '74,  i,  493.    Projected  by  board  of  internal  improvement 
(1825),  '74,  i,  513.    (jonstructed  (1850),  with  modifications,  from  Georgetown  to 
Cumberland  (185  miles),  '74,  i,  504,  513,  543.    Dimensions  of  canal  section  and 
locks,  '74,  i,  504.    Cost,  $11,071,176,  '74,  i,  504. 
^rolectflu 
By  ''board  of  internal  improvement,''  1825,  *for  canal  from  tide-water  on  the  Poto- 
mac River  to  the  Ohio  River,  as  follows :  Eastern  section,  from  Georgetown  (on 
Potomac  River)  to  Cumberland,  on  north  branch  of  Potomac,  a  distance  of  183 
miles,  '74,  i,  513.    Middle  section,  from  Cumberland  (via  Wills  and  Flaugherty 's 
Creeks)  to  mouth  of  Castleman  River ;  distance,  70.5  miles ;  lockage,  1,368  feet, 
'74,  i,  494,  536.    Western  section,  from  month  of  Castleman  River  (via  valleys 
of  Youghiogheny  and  Monongahela  Rivers)  to  Pittsburgh ;  distance,  85.25  miles ; 
lockage,  619  feet,  '74, 1,  54^    Section  of  canal,  48  feet  by  33  feet  by  5  feet ; 
surf-berms,  2  feet  wide ;  tow-path,  9  feet  wide ;  guard  bank,  5  feet  wide  and  2 
feet  above  water  surface,  '74,  i,  534 ;  locks,  102  flet  bv  14  feet  by  5  feet,  with 
an  average  lift  of  8  feet,  '74,  i,  53(5 ;  summit  level,  witn  tunnel  4^  miles  lon^,  22 
feet  wide,  23^  feet  high,  '74,  i,  .537,  supplied  by  reservoirs  on  Castleman  River, 
'74,  i,  531,  5:i7 ;  estimated  cost  of  project  (see  Estimates),  $22,375,429,  '74,  i.  543. 
Board  of  Engineers  recommended  the  present  omission  of  middle  section  until  fur- 
ther surveys  and  investigation  shall  determine  the  relative  merits  of  canal  or 
railroad  for,  '74,  i,  543. 
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By  Major  Merrill,  1875,  for  extension  of  Chesapeake  and  Ohio  Canal  to  connect  with 
navigable  tributaries  of  Ohio  River,  beginning  at  Cumberland  (present  temunns 
of  Chesai>eake  and  Ohio  Canal);  thence  via  >^li8  Creek  (28.43  miles)  and  summit 
level  (6  miles)  and  valleys  of  Flaugherty's  Creek  and  Castleman  RiTer  to 
Youghiogheny  River  (31.28  miles) ;  thence  by  valley  of  the  Youghiogheny  (28.4d 
miles)  to  terminus  of  proposed  canal,  below  Connellsville;  thence  by  slack- water 
navigation  (44.3  miles)  to  McKeesport,  '74,  i,  494,  497,  500,  529,  558 ;  *75,  1,  770; 
'76,  li,  59,  &^  90,  101,  113.  Canal  section  70  feet  wide,  7  feet  deep,  '76,  ii,  59, 
92 ;  except  at  designated  points,  '76,  ii,  59,  92;  locks  120  feet  by  20  feet,  '76^  ii, 
59,  92.  On  the  heaviest  grades  locks  to  be  replaced  by  incUned  planes,  '74,  i, 
498,  550;  '75,  i,  770 ;  '76,  ii,  82,  95,  101.  Summit  to  be  passed  by  tunnel  (3| 
miles  long)  with  section  26  feet  by  42  feet,  '76»  ii,  78,  81.  92, 102,  103,  124 ;  with- 
out tow-paths,  and  to  be  worked  by  steam,  '74,  i,  498,  511 :  '76;  ii,  81,  102; 
summit  level  to  be.fed  by  reservoirs,  '74,  i,  504,  521 ;  '76,  ii,  87.  99.  Slack- water 
navigation  on  Youghiogheny  River  by  means  of  15  locks  ana  dams,  upper  (12) 
locks  146  feet  by  26  feet,  lower  (3)  250  feet  by  56  feet,  dams  to  be  of  stone.  '74, 
i,  558,  497 ;  '76»  u,  ^'4,  86,  92.    Estimated  cost  of  project,  $24,240,080,  '76^  li,  88. 

For  local  extension  of  Chesapeake  and  Ohio  Canal  via  north  branch  of  Potomac 
River  to  mouth  of  Savage  River,  proposed  by  '*  board  of  internal  improvement " 
(1826);  distance,  30.2  miles;  lockage,  312  feet,  '74,  i,  544;  dimensions  same  as 
main  line,  '74,  i,  534,  544 ;  estimated  cost,  |1,794,963,  '74,  i,  544. 

For  same  route,  Mf^or  Merrill.  1874;  distance,  30|  miles;  lockage,  353  feet;  canal 
section,  62  feet  by  32  feet  by  6  feet;  locks,  100  feet  by  15  feet,  '76^  11,  »9,  116. 
Estimated  cost  of  project,  $2,656,558,  '76^  ii,  »9,  123. 

Ordered  for  exploration  of  routes  for  extension  of  Chesapeake  and  Ohio  Canal, 

March,  1873,  '73,  60;  '74,  i,  67,  493;  '76»  ii.  58. 
History  of  early  surveys,  '74,  i,  493,  502,  513 ;  '76^  ii,  90.    Surveys  of  1873-74-75 

restricted  to  north  branch  of  the  Potomac,  reason  for,  74,  i,  &3. 
Routes  surveyed,  '74^1,  494,  496;  '76^  ii,  90,  115. 
Line  definitely  located  (1875)  from  Cumberland  to  near  Ohio  Pyle  Falls^  '75,  i,  770; 

'76^  ii,  91. 
Additional  (1876)  surveys  required,  '76»  ii,  89. 

[L.  Y.  8.] 


CHESTER  HABBORf  PA.—Improvbmsnt  of. 


Appropriations. 

1826(survey) $100  00.    ActofMay20. 

1827 5,383  40) 

1836 3,000  00y66^iii,31. 

1837 2,000  OOS 

1H52 5,000  00,  '66^  i,  7,  iii,  31. 

1867 11,000  00.    ActofMarch2. 

1873,  allotment 550  00,  '73,  864. 

1876 2,600  00, '76^1,  59;  '77.54,262. 

1878. 3,400  00,  '78^60,437. 

Total  to  1879 $33, 033  40 

Prior  to  1636  there  was  appropriated  for  improving  harbors  In  the  Delaware,  tIx, 
Chester,  New  Castle,  Marcus  Hook,  Port  Penn.  and  Fort  Mifflin,  the  SEiuii  of 
$38,413.    (See  H.  Doc.  120,  44th  Cong.,  Ist  Sess.) 
Commeree* 
Statistics,  '67,  438 ;  '68,  701 ;  '71, 706 ;  '73, 864 ;  '75,  ii,  184 ;  '76,  i,  271 ;  '77,  863; 
•78,437;  '79,443. 
Contracts. 
1867.  Bartram  Booth,  materials,  '67,  439.    James  B.  Grant,  material8|  '67,  439. 
James  Nelson,  Ubor,  '67, 439.— 1868.  James  £.  Neall,  materials.  '68^  70&.   Patrick 
McAdams,  materials,  '68,  702.    Hiram  Bitting,  labor,  '68,  702. 
Abstracts  of  contracts,  '67,  4:i9;  '68,  702. 
Abstracts  of  bids,  '67,  439;  '68,  702. 
Eng^lneers. 
Chief  of  Engineers. 
Reports,  '66,  i,  7,  ii,  41,  iii,  22;  '67,  43;  '68,  63;  '70,  32,  71;  '71,  81;  '73»  80; 
'75,  i,  97,  169;  '76,  i,  59;  '77,  54;  '78,  60;  '79,  72. 
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CHESTER  HABBOR,  PA.— Coutinued. 

EmglneenH-Contmaed. 
Engineers  in  Chaege. 
Lieut.  Col.  C.  S.  Stewart,  '66^  ii,  41,  ili,22.    Reports,  '66^  iv,  224;  '67, 437;  '68, 700. 
Lieut  Col.  J.  D.  Kurtz,  '70,  71.    Reports,  »71,  705;    ^S*  864;  '75,  ii,  183;  »76,  i, 

271;  '77,262. 
Col.  J.  N.  Macomb,  1877.    Reports,  *78»  437 ;  '79,  443. 
Assistants. 
£.  Hergesheimer,  '66^  iv,  224. 

Thomas  VaLentiue.    Report,  '75,  ii,  185 ;  '78,  437 ;  '79.  443. 
Estimates. 

By  Lieut.  CoL  C.  S.  Stewart,  for  entire  completion  of  repairs,  $11,000,  '66,  iii,  22. 
In  detail,  '66^  iv,  225, 226.    For  renewal  and  general  repairs  in  ten  years,  $7,000, 
•68,  701. 
By  Lieut.  Col.  J.  D.  Kurtz,  aggregate  for  a  new  harbor,  $123,000,  '71,  706.    Foirre- 

paira,  $6,000,  '75,  ii,  183;  '76^  i,  271. 
By  Thomas  Valentine,  for  repairs,  $3,153.60,  '75,  ii,  186. 
Financial  Statements* 

•67,4^;  '68,63,701;  '73,864;  '76,  i,  59, 271;  '77,54,263;  '78»60,437;  '79,72,443. 
JLeg^islation. 

Recommended  by  Lieutenant-Colonel  Stewart  that  the  United  States  may  retrocede 
the  piers  to  the  State  of  Pennsylvania,  '67,  438. 
Operations* 
History  of,  '79,  443. 
1866-'67.  Repairs  in  progress,  '67,  43. 
1867-'68.    Repairs  completed,  details,  '68,  63,  700. 
1872-73.  Repairs  to  piers  and  bridges  to  the  amount  of  $550,  '73,  864. 
1876-77.  Repairs  to  piers  and  bridges  by  hired  labor  to  the  amount  of  $2,600,  '77, 

54,262. 
1877-78.  No  operations,  '78,  60. 

1878-79.  Repairs,  and  construction  of  a  new  connecting  bridge,  '79,  72,  443. 
PiiTSical  Ciiaracteristics. 

Description,  '66^  iv,  224;  '68,  701;  '71,  706;  '75,  ii,  184. 
Plans. 
By  Lieutenant-Colonel  Kurtz  to  abandon  the  old  harbor  and  establish  one  above 
the  city,  composed  of  six  piers,  '71,  706. 
Private,  Corporate,  and  State  "Work.. 
The  original  piers  and  wharves  were  ceded  to  the  United  States  by  the  State  of 

Pennsylvania,  '75,  ii,  186. 
Private  wharves  built  between  the  government  piers,  '67,  438. 
Proposed  occupancy  of  lower  pier  oy  the  Chester  and  Delaware  River  Railroad 
Company,  '75,  u,  184,  180. 
Projects. 
Original,  for  harbor  of  refuge  against  floating  ice,  '66^  iv,  224,  226. 
By  Maj.  C.  S.  Stewart,  for  repairs,  details,  '66,  iv,  225,  226. 

By  Lieut.  Col.  J.  D.  Kurtz,  for  repairs  to  piers  and  bulkhead,  and  reconstruction  of 
bridges,  '77,  i,  262. 
Surveys. 
Assigned  to  MaJ.  C.  S.  Stewart,  '66,  ii,  41.    Made  in  September  and  October,  1865, 

'66,  iii,  22.    Under  his  direction  by  E.  Hergesheimer.    Reports,  '66,  iv,  224. 
Ordered  by  act  approved  July  11,  1870,  '70,  31,  32.    Examination  made  by  Lieu- 
tenant-Colonel Kurtz.    Report,  '71,  705. 
Examination  or  surVt^y  ordered  by  act  approved  March  3.  1875,  of  lower  pier,  '75, 
],  169.    Made  under  direction  of  Lieutenant-Colonel  Kurtz,  by  Thomas  Valen- 
tine.   Reports,  '75,  ii,  184,  185. 
1879.  Ordered  by  act  approved  March  3,  1879.  and  assigned  to  CoL  J.  N.  Macomb, 

'79,  72,  443. 
Maps. 
Plan  of  the  ice  harbor,  '79,  443. 


CHESTEB  RITEB  at  Kent  Island  Narrows,  Md.— Improvement  of. 

Appropriations. 

1873 $15,000,  '73,  72,  77.  760;  '74,  i,  81;  '75,  ii,  64. 

1874 5,000,  '74,  i,  81,  li,  17;  '75,  i,  85,  ii,  64. 


134  INDEX   OF 

CHESTER  BI VER  at  Kent  Island  Marrows,  Md^-OontiiLaed. 

Appropriations— Continned. 

Ib76 $5,0U0, '76^62,  63,  284;  » 77,  56,  273. 

187d 8,000,  •78»  64,  447. 

Total  to  1879 $28,000 

Commerce. 

Statistics,  '73,  818,  819,  827. 
Contracts* 
1875.  W.  H.  Beard,  dredging,  at  16}  cents  per  cubic  yard,  '75,  i,  86,  ii,  64 :  '76,  i, 

283,284. 
Abstracts  of  contracts,  '75,  ii,  66. 
Eng^ineers. 
Chief  of  Engineers. 
RepcMTts,  '72,  74;  '73,  71,  77;  '74.  i,  81;  '75,  i,  85;  '76^  i,  62;  '77,  56;  '78^  65; 
'79,  75. 
Engineers  in  Charge. 
Maj.  William  P.  Craighill,  '72,  74.    Reports,  '73,  760,  817-819,  825;  '74,  ii,  17; 

•75,  li.  64;  '76»  i,  283;  '77,  271. 
Capt.  Charles  B.  Phillips,  in  1878,  in  temporary  charge.    Report,  '78,  445. 
Maj.  WiUiam  P.  CraighiU,  in  1878.    Report,  '79,  489. 

William  Popp,  '73,  825.    Reports,  '73,  818,  826. 
Heury  Bacon.    Reports,  '75,  ii,  64. 
Capt.  C.  B.  Phillips,  January,  1876;  '76^  i,  284;  '77,  273. 
Estimates. 
By  William  Popp,  and  adopted  by  Major  Craighill,  for  dredging  a  7-foot  channel 
through  causeway,  $23,100;  for  dredging  a  6-foot  channel,  (15,000,  '73, 760,  817. 
818, 825 ;  '74.  ii,  17.    For  7-foot  channel,  increased  to  $25,000  by  Mijor  Craigbill 
on  account  of  long  delavs  in  operations,  '75,  i,  86,  ii,  64 ;  '76^  i,  63,  284.     Addi- 
tional increase  of  $3,000  for  same  cause,  '77,  57,  273. 
Financial  Statements. 
'73.  78,  760;  '74,  i,  81,  ii,  17;  '75,  i,  86,  ii,  64;  '76,  i,  63,  284;  '77.  57,  273;  '78^  64, 
447;  '79.76,491.        ''''»''•»'' 
liesislation. 
The  State  of  Maryland,  by  act  approved  April  11,  1874,  consented  to  the  removal  of 
the  causeway,  with  the  proviso  "that  before  said  causeway  should  be  cnt  or 
opened  there  shall  be  built  a  bridge  with  a  draw  of  not  less  than  60  feet,*'  '74, 
i,81,  ii,  17.  ^ 

Operations. 
History  of,  '75.  ii,  64 ;  '76^  i,  283 ;  '77,  271.    Deferred  until  a  bridge  was  bnilfc,  '74, 

i,  81,  ii,  17. 
1874-'75.  Dredging  by  contract  in  progress,  '75,  i,  86,  ii,  64 ;  about  10,000  cubic  yards 

removed,  '76,  i,  283. 
1875-76.  Dredging  continued;  about  88,000  cubic  yards  removed.  '76^  i,  62,  63,  284. 
ld76-'77.  Dredging  under  contract  ceased  July  7, 1876,  the  available  funds  being 
exhausted ;  additional  vent  through  the  causeway  was  given ;  four  pile-wings 
constructed ;  channel  defined  by  guide-piles ;  some  riprapping  done,  and,  Jane 
28, 1877,  a  dredge  chartered  by  the  day  to  dredge  at  tbe  sharp  turns  in  the  chan- 
nel  '77  57  272  273. 
1877-'7i  10,'970  cubic  yards  removed  by  dredging,  •78»  446. 
1878-^79.  No  operations.  '79.  75. 
Piiysical  Ciiaracteristics. 

Description  of,  '73,  817-819,  827;  '75,  ii,  65. 
Private  and  Corporate  IForli:. 
A  solid  causeway  was  built  across  the  "Narrows"  about  1820  by  Queen  Anne's 
County ;  also  a  tide  mill  and  race  was  constructed,  to  the  iojui^of  the  channel, 
'73.  817-819,  826;  a  draw-bridge  built  by  the  county  authorities  at  the  cause- 
way, '76.  i,  283 ;  repairs  made  to  the  causeway  and  imw  by  the  county  author- 
ities, '77,  57,  272. 
Projects. 
Making  an  opening  through  the  causeway,  and  dredging  a  channel  100  feet  by  7 
feet,  '75,  ii,  64;  '76,  i,  283;  '77,  271. 
Surveys. 
Ordered  by  act  approved  June  10,  1872,  assigned  to  M^j.  WilUam  P.  Craighill,  '72, 
74,  and  made  under  his  direction  by  WiUiam  Popp  in  October,  1872.    Reports, 
'73,  817,  818,  825,  826. 
1877-^78.  Under  direction  of  M^jor  Craighill,  '79,  491. 
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GSUBTENIIIE  RIVJBB,  DAK«— Snrveyoideredbyaotof  MarcliS,  1879,  '79, 128. 


€HI€AGO  HARBOBf  Uili*— Improvsmbnt  ov. 


Appropriations* 

1833 $25,000, 

1834 32,801. 

1835 32,800; 

1836 32,000, 

1837 40,000, 

1838 30,000, 

1843-'44 25,000, 

1844 30,000, 

1862 20,000j 

1864,  allotment 25, 000, 

1866 88,704, 

1868,  allotment 35,  OOOJ 

1869,  allotment 29, 700, 

1870 '100,000, 

1871 100,000, 

1872 90,000, 

1873 90,000, 

1874 75,000j 

1875 78,000, 

1870 5,000, 

1878 75,000, 

1879 75,000, 


•,  '66»  iii,  35. 
,  '66^  iii,  35. 
I,  '66,  iii,  35. 
I,  '66,  iii,  35. 
),  '66^  iii,  35. 
>,  '66,  iii,  35. 
»,  '66,  iii,  35. 
>,  '66.  iii,  35. 
\  '66,  Ui,  3i>. 
), '66,i,  15,16;  iu,  35. 
,  '66,  iii,  11,  35,  iv,  91, 114. 
','68,31;  '69,28. 
•,  '69.  22. 
,'70,37;  '71,35. 
I,  '71,  35,  117. 
>,  '72,  34,  130. 
I,  '73,  35. 
I,  '74,  i,  41,  156. 
),  '75,  i,  45,  231. 
•, '76»i,99;  '77,103. 
»,  '78,  118,  1185. 
'79,  157,  1660. 


Total  to  1879 $1, 134, 005 

Commerce. 

Bequirements  disonssed,  '79.  1562. 

Statistics,  '66^  iv,  115;  '67,  89;  '68,  110;  '70,  96,  100;  '72,  129;  '73,  214;  '74,  i, 
157;  '75.  i,  230;  '76.  ii,  431;  '77.  894;  '78.  1184;  '79,  1659. 
Contracts. 
1866.  J.  M.  Coiae,  cribs  and  dredging,  '66.  iv,  114;  '67,  58.  90, 91;  '68,  111.— 1870. 
Illinois  Central  Bailroad  Company^  labor  and  materiaL  '70,  99.    Fox  &  How- 
ard, breakwater, '71,  117. — 1871.  Illinois  CentralBailroad  Company,  breakwater, 
'71,  117.—1873.  Fitzsimmons  &  Connell,  breakwater,  '73»  213.— 1875.  W.  L. 
Smith,  extension  of  north  pier,  ,76,  ii,  433.    I&rael  D.  Vandecar,  removal  of 
wreck,  •76»  ii,  433.— 1878.  Fitzsimmons  and  Connell,  dredging,  '79,  1560.— 187d. 
George  Hannahs,  materials,  '79,  1560. 
]>Ocnment9.    (Not  printed  in  reports. ) 

Beports  of  Mi^.  J.  D.  Graham  for  1855-^56,  S.  Doc.  16, 34th  Cong.,  3d  Sess.    For  1857, 
S.  Doc.  42,  35th  Cong.,  1st  Sess.    Beport  of  Lieut.  Col.  T.  J.  Cram,  dated  August 
23,  1864.  '66^  i,  16. 
Letter  of  Mi^.  D.  C.  Houston,  describing  manner  of  sinking  cribs,  dated  October 
28,  lb74,  '75,  i,  228. 
En^neers. 
Chief  ov  Ekoikeess. 
Beports,  '66^  i,  5,  ii,  37,  41,  iii,  11, 35,  iv,  110;  '67, 20, 23, 90, 252;  '68,  31;  '69, 22, 23, 
28;  '70, 37;  *71,  35;  '72.  33,  159,  164,  170;  '73,  34;  '74,  i,  40;  '75,  i,  45;  '76, 1, 
98;  '77,  103;  '78,  117;  '79,  157. 
Board  or  Engineers. 
Convened  at  Chicago  January  18,  1870.    Made  a  personal  examination  of  the  har- 
bor, and  acyoumed  to  meet  at  Milwaukee  the  following  day,  '71,  123.    Met 
pursuant  to  adjournment,  and  unanimously  approved  the  plan  submitted  by 
Mfd.  J.  B.  Wheeler  for  a  breakwater  for  an  outer  harbor.    Beport,  '70,  124. 
(Colonel  Macomb,  Lieutenant-Colonel  Baynolds,  and  Majors  Wheeler,  Weiteel, 

and  McFarland.) 
Convened  July  28, 1878.    After  full  discussion,  approved  plan  submitted  by  Cap- 
tain Lydecker  for  modifications  in  breakwater  tor  outer  harbor  and  construction 
of  a  breakwater  north  and  east  of  the  present  north  pier.    Beport,  '79,  1661. 
(Majors  Houston,  Bobert,  Smith,  and  Mansfield,  and  Captain  Lydecker.) 
Enoinrers  in  Charge. 
Lieut.  J.  D.  Webster,  1848-^54,  '76^  ii,  433. 
Lieut.  Col.  J.  D.  Graham,  ie56-'64,  '76»  ii,  433. 


*  $50,000  additional  appropriated  for  harbor  of  reftage,  Chicago,  hitended  for  and  applied  to  improve- 
ment of  moath  of  Calnmet  Siver,  'Tl,  117. 
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CHICAOO  HARBOR,  II.I..--Contmxied. 

finsinee  rs— Continned. 

Lieat.  Col.  T.  J.  Cram,  1864.    Reports,  '66,  i,  12,  14,  24. 
Lieut.  Col.  L.  Sitgreaves,  1865,  '66,  i,  20,  iv,  91. 

Mjg.  J.  B.  Wheeler,  1866-^70.    Repoi-ts.  '66,  iv.  91,  114 ;  '67,  55, 58,  86-92, 257;'  6^ 
79,  110;  '69,  73;  special  on  plan  for  a  breakwater  for  an  outer  harbor,  '7C,  79 
Maj.  William  E.  Merrill,  1870,  '70,  99. 

Maj.  D.  C.  Houston,  1870-'74.    Reports,  '70,  89,  96;  '71,  117;  '72, 129  (special,  pro- 
posing modified  cross-section  and  stone  foundations  for  cribs,  '72,  160,  165; 
notes  on  wave  motion,  etc.,  '72,  168) ;  '73,  215;  '74,  i,  155. 
Mig.  G.  L.  Gillespie,  1874.    Reports,  '75,  i,  228;  '76^  ii,  426. 

Cant.  G.  J.  Lydeclter,  1877  to .    Reports,  '77, 893;  '78, 1183 ;  '79, 1555;  epeaiiil, 

November  4, 1878,  to  president  Board  of  Engineers  submitting  modifications  in 
plan  of  outer  harbor  and  a  breakwater  north  and  east  of  the  north  pier,  '79, 
1562. 
Assistants.  , 

Lieut.  A.  Mackenzie, '66,  iv,  91. 
Capt.  D.  P.  Heap.    Reports,  '67,  86 ;  '68,  110. 
W.  T.  Casgrain,  '67,  119. 
E.  S.  Chesbrongh,  '70,  99. 

W.  H.  Hoarding.    Report  on  stone  foundations  for  cribs,  '72, 161. 
Lieut.  F.  A.  Hinman.    Reports,  '73,  213;  '74,  i,  155. 
R.  S.  Littlefield.    Report  on  extension  of  north  pier,  '73,  214;  '74,  i,  155. 
John  Pierpont,  '74,  i,  155. 
Estimates/ 
By  Lieutenant-Colonel  Graham,  in  1857,  to  complete  the  work,  $174,450.74,  8.  Doc. 

42,  35th  Cong.,  1st  Bess. 
By  Lieutenant-Colonel  Cram,  in  1864,  for  extension  of  both  piers,  $88,704,  '66^  i,  5, 

16,24. 
By  Mfl^or  Wheeler,  for  extension  of  north  pier,  aggregate,  $86,744.65;  details  for  one 
crib,  $4,572.35,  '66,  iv,  115;  for  14-feet  channel,  #2,500,  '67,  258,  259;  for  exten- 
sion of  south  pier.  $48,000.  '68,  31 ;  to  complete  the  work,  $4r>,000,  '69,  28,  73; 
for  enlargement  of  harbor  lacilities  by  a  breakwater,  $900,000,  '70, 102 ;  '74,  i,  156. 
By  Mc^or  Houston,  for  completion  of  south  pier,  $75,000,  '70,  96;  for  extension,  of 

the  north  pier,  $78,000,  '74,  i,  156. 
By  Major  Gillespie,  for  dredging,  $5,000,  '75,  i,  45,  230;  aggregate  for  proposed  im- 
provements, $150,000,  '76,  1,  99,  ii,  431. 
By  Captain  Ly decker,  for  completion  of  existing  project,  '77,  894;  $250,000,  '78^ 
1185 ;  $600,000  additional  to  complete  outer  harbor  as  modified,  and  construct  a 
breakwater  north  and  east  of  north  pier,  1  mile  in  length,  '79,  158, 1.566. 
Financial  Statements. 
'66,  i,  25;  '68,  31;  '69,  28;  '70,  37,  96;  '72,  34,  130;  '73,  35,  215;  '74,  i,  41,  158; 
•75,  i,  45,  231;  '76,  i,  99,  ii,  431;  '77,  103,  894;  '78,  118,  1185;  '79,  158, 1560. 
Operations.    (See  also  Private  and  Corporate  Work.) 
History  of,  '76,  li,  433 ;  '79,  1555.    Suspended  since  1852,  '66,  i,  5. 

1866.  Delayed  to  enable  the  city  to  perform  the  work  proposed,  viz,  extension  of  the 
north  pier,  '66,  ii,  37. 

1867.  Extension  of  north  pier  in  progress,  11,628  feet  of  timber  framed,  '67,  90. 

1868.  96  feet  of  north  pier  extension  completed,  and  3,152  cubic  yards  of  dredging, 

1869.  North  pier  completed,  ending  in  23  feet  of  water ;  extension  of  south  pier  600 
feet  under  contract  and  in  progress,  '69,  28. 

1870.  South  pier  extension  continued ;  built  to  water  surface,  a  length  of  1,224  feet, 
'70,  37,  96.  Breakwater  for  outer  harbor  commenced,  256  linear  feet  built  to 
water  sur£Ei*oo,  '70,  37. 

1871.  29  cribs,  equal  to  1,450  linear  feet,  placed  in  breakwater  and  completed  to 
T^ater  sni^ace   '71.  35   117 

1872.  Extended  1,100  feet,'  2,250  linear  feet  completed  to  date,  '72,  33,  129. 

1873.  Extended  800  feefc.  now  3,050  feet  long,  '73,  34,  213. 

1874.  Extension  of  breakwater  1,100  feet  and  repairs,  '74,  i,  40,  155. 

1875.  Breakwater  extended  150  linear  feet,  1,400  feet  of  superstructure  built,  pile 
protection  to  north  end  of  breakwater  in  prop^ress,  100  feet  added  to  north  har- 
bor pier,  repairs  to  north  and  south  harbor  piers,  and  wreck  removed,  '75^  i,  45, 
228,229. 

1676.  By  hired  labor,  1,250  feet  of  superstructure  for  the  breakwater,  1,000  feet  of 
pile  protection  at  the  north  end  of  breakwater,  two  cribs  sunk  in  extension  of 
north  pier,  and  repairs  to  north  and  south  piers ;  by  contract,  10  cribs  added  to 
north  narbor  pier  and  superstructure  nearly  completed  over  the  entire  extension 
of  600  feet;  also,  removal  of  a  schooner  wreck,  '76, 1,  98,  ii,  426. 
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CVOLCAOO  HABBOB,  IIJL.— Continued. 

OpemtioiM— Continued. 

1877.  SapeTBtraotnTe  over  600  feet  of  north  pier  completed  and  pile  protection  to 
pieivnead  boilt,  pile  protection  to  brealcwater  extended  292  feet,  and  repairs, 
^^7, 103,  893. 

1878.  Slight  repairs  only,  '78,  1183. 

1879.  Breakwater  extended  800  feet  by  hired  labor,  88,758  cubic  yards  dredged  by 
contract,  »79,  157,  1556. 

Pliyslcal  Characteristics. 

Described,  '66,  iv,  93,  114. 
Plans*    (See  Estimates  and  Projects.) 
Private  and  Corporate  UTorli:. 

1864-'65.  Good  results  obtained  by  work  performed  by  the  city,  '66;  i,  15.    (75,000 
was  appropriated  by  the  city  for  dredging  and  pier  extension ;  437^  feet  built 
in  extension  of  the  north  pier,  '66,  i,  15.    Improyements  by  Cmcago  Dock  and 
Canal  Company,  '67,  23,86,91,92;  '68,  31,110. 
Projects. 
By  Lieutenant-Colonel  Cram,  for  Tepairs  and  extension  of  the  north  and  south  piers, 
'66^  i,  16;  modified  by  Major  Wheeler,  giving  increased  width  to  the  cribs, 
dredging,  and  extending  the  north  pier  oiSy,  '66^  iv,  114 ;  '67,  86.    For  channel 
for  vessels  drawing  14  ^t  of  water,  '67,  2158, 259.    For  extension  of  the  south 
harbor  pier,  '68,  111 ;  '69,  28.    For  an  outer  harbor,  formed  by  a  breakwater 
inclosing  about  275  acres,  '70, 101 ;  '74,  i,  156. 
By  Mf^or  Houston,  modification  of  cross-section  of  breakwater  and  stone  foundations 
for  the  cribs,  '72,  33.    Extension  of  the  breakwater  instead  of  building  the  pier, 
'72, 129.    For  extension  of  the  north  harbor  pier,  '73,  214. 
By  Mf^or  Gillespie,  extension  of  the  breakwater  southerly  1,000  feet,  channel  to 

connect  the  outer  harbor  with  the  river,  and  repaits,  '76,  i,  99,  ii,  431. 
Board  of  Engineers  approved  and  recommended  adoption  of  project  submitted  by 
Captain  liydecker  for  modifications  in  breakwater  for  outer  harbor  and  con- 
struction of  a  new  breakwater  north  and  east  of  north  pier,  '79, 1561, 1562. 
Surveys. 

1858.  under  direction  of  Lieutenant-Colonel  Graham,  '70,  99. 
1865.  Under  direction  of  Lieutenant-Colonel  Cram,  '66,  i,  16. 
1865.  Under  direction  of  Col.  W.  F.  Baynolds,  '67,   119;  by  Mr.  Chesbrough, 

•70,  99. 
1869.  Under  direction  of  M%|or  Wheeler,  '70,  99. 

1873.  Under  direction  of  Lieutenant  Hinman,  by  John  Pierpont,  and  R.  S.  Little- 
field,  '74, 1,  155. 
1876.  Under  direction  of  Mi^or  Gillespie,  '76^  i,  98,  ii,  428. 
1878.  Under  direction  of  Captain  Lydecker,  '79,  1566. 
Maps. 
'66^  i :  '78»  1184. 

Sketcn  of  the  harbor,  June  30, 1879,  followed  by  plan  of  angle-crib  and  plan  of 
crib  on  pile  foundation,  '79, 1560. 

[C.  C] 


CHICKAHOMimr  RIVER,  TA.—IMPBOYBMB1IT  of. 

Appropriations. 

1878 $5,000, '78»  73. 

1879 1,000,  '79,  86, 

Commerce. 

Benefit  of  improyeraent,  '75,  ii,  171.    Improvement  above  Windsor  Shades  not  war- 
ranted, '79,  620. 
Statistics,  '75,  ii,  172;  '79,  620. 
Contracts. 
1878.  With  H.  E.  Culpepper,  for  dredging,  at  14  cents  per  cubic  yard,  '79,  619. 
Abstract  of  bids,  '79,  619. 
Eng^ineers. 
Chibf  of  Enginbebs. 

Reports,  '75,  i,  95;  '78»  73;  '79,  86. 
Enoimeer  in  Charge. 

S.  T.  Abert,  U.  S.  C.  E.,  1874  to .    Eeports,  '75^  ii,  170;  '78»  621 ;  '79,  619. 

Estimates.    (See  Projects.) 
Financial  Statements. 
'78,73,521;  '79,86,620. 
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CflUCKAHOllIIirr  RITEB,  TA.-Oontlniied. 

Operatious. 

1878-79.  Channel  throngh  Binn's  Far,  dredged  to  a  width  of  100  feet  and  depth  of 
8  feet;  channel  through  Old  Fort  and  Windsor  Shades  Bars,  dredged  to  a  width 
of  60  feet  and  depth  of  8  feet,  '79,  619. 
Physical  Characteristics* 

General,  '75,  ii,  170.    Obstmotions:  bars,  sa&n,  trees,  etc.,  '75,  ii,  170,171.    Prod- 
ucts of  the  adijacent  country,  '75,  ii,  172.    Deterioration  of  depth  as  compared 
with  other  rivers,  '75,  ii,  171, 172.    Character  of  bars,  *79,  610. 
Projects* 

By  S.  T.  Abert,  U.  8.  C.  E..  for  dredging  and  removal  of  logs,  snags,  trees,  etc.,  at 
an  estimated  cost  of  910,380,  '75,  ii,  172;  '78;  73.    For  widening  channel  and 
for  construction  of  dikes  to  close  subsidiary  channels,  at  an  estunated  cost  of 
$10,000,  '79,  619. 
Surveys. 

1874-^78.  Under  direction  of  S.  T.  Abert,  an  ezamluation  of  the  river  in  general 
and  a  special  survey  of  Binn's,  Old  Fort,  and  Windsor  Shades  Bars,  '75,  iif  1^ 
'79,  619. 


€HI€KA8AHA  (GHICKASAHOY)  BIVER,  ]IEIS8.-Subvbt  of. 

Commerce* 

Character  of,  '79,  841.    Fine  timber  lands  tributary  to  river,  '79,  643. 
Eog^ioeers. 
Chief  of  Enginbesb. 

Reports, '78,81;  '79,  lOB. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell,  '78,  81 ;  '79, 105.    Bepott,  '79,  841. 
Assistant. 
P.  Robinson,  '79,  841.    Report,  '79,  842. 
Estimates.    (See  Plans.) 
Physical  Ciiaracteristlcs. 

Description  of  the  river,  '79,  841,842,843. 
Piaas. 
By  P.  Robinson,  1879.  for  removal  of  obstructions  to  low-water  mark  from  Shubnts 
to  Winchester,  38  miles;  to  2  feet  below  low-water  from  Winchester  to  Wat- 
ren's  Mill.  12  miles;  and  3  feet  below  low- water  from  Warren's  Mill  to  moutb 
of  the  Chickasaha,  80  miles;  estimated  cost,  fHyGOO,  '79,  842. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78^  81. 

1879.  Examination  completed  by  P.  Robinson,  '79,  105,841,842. 


CHIHrCOTE AGUE  INIiET,  TA.— Survey  ordered  by  act  of  March  3,  1879; 

'79,  81. 


CflUIPPJBlVA  BITERy  IVIS*— Iiiprovbmsnt  or. 
(See  also  Mississippi  Rivbr,  Resebvoibs,  eto.) 

▲ppropriatioDS* 

Allotment  for  survey $1,600  00,  '76,  i,  707. 

Allotment  for  survey 4, 664  86,  '79,  1168. 

1876 10,000  00, '77.  87,574. 

1878 10,000  00, '78,  100,729. 

1879 8,000  00, '79, 135,1170. 

Totaltol879 $34,464  86. 

Summary  of  appropriations,  '79, 1170. 
Commerce. 

Statistics,  '75,  i,  380;  '76^  i,  709;  '79, 1171. 
Coalracts* 

1877.  Winston,  Douglass  &  WinstoUi  constructioa  of  jetties^  '77f  674. 

Abstracts  of  bids,  '77,  574. 
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CHIPPEITA  RITJER,  ^friS.-Coiitinued. 

Docnnients*    (Not  printed  in  reports. ) 

Beport  of  Mtgor  Farquhar  of  January  30, 1875|  H.  Doc  75,  43d  Cong.,  2d  Sess.,  '76^ 
707.709. 
Eoglneers* 
Chief  of  Enginxbrs. 

Beports,  '72.  52;  '75,  i,  63;  '76,  i,  85;  '77,  86;  '78,  100;  '79,  135,136. 
Engixekrs  in  Chabqb. 
Mai. O.K. Warren,  1868.  -Beport,  '68,  306,360,365,369,370. 
Col.  J.  N.  Macomb,  1872,  '72,  52. 
Maj.  F.  U.  Farqnliar,  1874-78.    Beports,  '75,  i,  375;  '76^  i,  707;  '77,  574;  '78»  788. 

Capt.  Charles  J.  Allen,  1878  to .    Beports,  '79, 1168, 1171. 

Assistants. 
J.  E.  Turner,  '75,  i,  376. 
Max  E.  Schmidt,  '76^  i,  709. 
Charles  Wanzer.    Beport,  '79,  1174. 
Sstimates.    (See  Plans.) 

By  Captain  Allen,  in  1879,  for  completion  of  existing  project,  $111,892.50,  '79,  1170. 
Financial  Strntements* 

'77,  87,574;  '78,  100,729;  '79,  136,1170. 
Operations. 

History  of,  '79,  1168. 

1877--78.  Construction  of  west  Jetty,  4,013  feet,  and  405  feet  of  east  Jetty,  '78,  728, 

729. 
187&-^9.  Bepairs  to  west  Jetty ;  completion  of  east  Jetty,  length  2,110  feet,  '79, 135^ 
1169,1171. 
Piiysical  Ciiaracteristics. 

Description,  '75,  i,  376;  '76,  i,  707;  '79,  1172,1176. 
Plans. 

By  Usii.  G.  E.  Warren,  in  1868,  for  surveys,  $5,000  and  $10,000,  and  for  protection  of 

river  firom  sliding  banks,  #5,000,  '68.  30G,  360, 365, 369, 370. 
By  J.  E.  Turner,  in  1^4,  for  wing-dams  and  removal  of  obstructions;  estimated  cost, 

1167,645,  '75,  i,  379. 
By  Major  Farquhar,  in  1875,  for  dam  at  Upper  Dalles,  $213,691.55 ;  for  dam  at  Lower 
DaUes,  $244,888.56,  '76,  i,  707,708.    For  removal  of  obstructions,  $139,892.50, 
•77,  574;  '78^  739;  '79,  1169. 
By  Charles  Wanzer,  in  1879,  for  revettins:  the  sand  banks  with  slabs  and  edgings, 
•79,1172,1179. 
Private  and  Corporate  Worlc. 
Xiock  and  dam  built  oy  State  authority,  '77,  574.    Training- walls  and  brush-dams 
at  mouth  of  river,  '79, 1172.    List  and  description  of  private  dams,  also  inju- 
rious effects  of,  '79,  1173, 1178. 
Projects* 
By  Major  Farquhar,  in  1875,  for  removal  of  obstructions  below  Eau  Claire  by  wing- 
dams,  revetments.  Jetties,  etc.,  '76,  i,  708;  '77,  574;  '78,  729;  '79,  1169. 
Surveys. 
1674.  By  J.  E.  Turner,  under  direction  of  Megor  Farquhar.    Beport,  '75,  i,  375. 
1875.  By  Max  E.  Schmidt,  under  direction  of  M^jor  Farquhar.    Beport,  '76^  1, 707. 


€IIO€TATirHAT€HE£  BITER,  Fli A.—Improvembnt  of. 

A  ppropriatious. 

Ib32 $3,000.    Actof  July4. 

183:^ 5,000.    Actof  March 2. 

1844  (Choctawhatchee  and  Holmes  Bivers) .  - .  10, 000.    Act  of  June  5. 

1852 10,000.»  Actof  March3. 

r^4  (survey) 5, 000, '74,  i,  75, 896. 

.IS13 5,000,  '75,  i,  81,  ii,  9. 

li^7G 5,000, '76,1,72,494;  '77,71,414. 

1879 5,000, '79,  103,827. 

tjommeree. 

Bequirements,  '72,  64,588,640. 

Statistics,  '72.  589,641;  '77,  414;  '79,  826. 
Bn^neers. 

Chief  of  Engineers 
Beports,  '71, 69;  '72,  63;  '74^  i,  75;  '75,  i,  80;  '76»  i,  72;  '77, 70;  '78^  79;  '79, 103. 

*Eor  siirvey  of  Savamuih  sad  ChootKwhatobee  Riven. 
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€HO€TA WHATCHEE  BITBB,  FIiA.-«oiitinuod. 

Eng^ineers — ContinuecL 
Engineers  in  Charge. 
Col.  J.  H.  Simpson,  1871.    Beporte,  '72,  688, 640. 
Lieut.  Col.  W.  F.  Baynolds,  1872,  '73,  iob. 

Capt.  A.  N.  DamreU,  1873,  '73,  G6.    Reports,  '74,  i,  896:  '75,  ii,  8;  '76^  i,  493; 
'77,  413;  '78,  590;  '79,  824. 
Assistants. 
Joseph  Burney.    Beport,  '72,  641. 
William  S.  Simpson,  '72,  588. 
Esti  mates.    (See  Plans. ) 
Finaucial  §tateiments. 
•72,  589;  '74,  i,  75,896;  '75,  81,  u,  9;  '76, 1,  72,494;  '77,  71,414;  '78^  80,590;  '79. 
103,827. 
Operations. 
History  of;  from  1874,  '79,  824. 
1874-75.  Obstructions  removed  from  river  for  a  distance  of  48  miles  £rom  nurath, 

'75,  i,  81,  ii,  8. 
1875-^76.  Bemoval  of  obstructions ;  3-foot  channel  obtained  from  mouth  to  Buzzard's 

Bar;  wagon-road  cat  around  the  bar,  '76^  i,  72,493. 
1876-'77.  Channel  3  feet  in  depth  obtained  for  about  75  miles  of  the  lower  part  of 

the  river  by  removal  of  obstructions,  '77,  70, 413. 
1877-^78.  Obstructions  removed ;  removal  of  gravel  and  drift  at  Miller's  Field,  '78^ 

79,590. 
1878-79.  Operations  suspended,  '79,  103,825. 
Physical  Characteristics. 

Description,  '72,  63,588,640-645;  '79,  826. 
PlaDS. 
By  Joseph  Burney,  in  1872,  for  thorough  improvement  of  river;  estimated  cost, 
$98,710.80.    To  meet   present   and  prospective  requirements  of  oommerce, 
$52,291.20.    Bemoval  of  obstructions  which  seriously  interfere  with  present 
trade,  |34,332;  the  last  recommended  by  Colonel  Simpson,  '72,  64,589,640,6461 
Projects. 
By  Colonel  Simpson,  in  1872,  for  removal  of  obstructions  and  straightening  channel 

in  places,  '72,  63,589,641 ;  '74,  i.  896. 
By  Captain  DamreU,  in  1874,  for  removal  of  obstructions,  '74,  i.  75,896;  '75,  i,  61, 
ii,9;  '76,493;  '77,413;  '78,590.    In  1879,  for  cutting  and  blasting  3-foot  chan- 
nel through  rock  shoal,  4  miles  below  Genevay  '79,  8&. 
Siunrey^s. 
1871-72.  By  Joseph  Burney  and  William  Simpson,  under  direction  of  Colonel 
Simpson.    Reports,  '72,  588, 641. 


€HOPPAWA]IIASI€  BAT,  TA.— Subvet  of. 

Engineers. 

Chief  of  Enginbebs. 

Reports, '71,76;  '76^71. 
Engineer  in  Charge. 

Maj.  W.  P.  Craighill,  1871.    Reports,  '71,  620 ;  '72,  707. 

Copt.  Charles  B.  Phillips.    Report,  '72,  713. 
J.E.Weyss,  '72,707,713. 
Gilbert  Thompson,  '72,  707,713. 
Estimates.    (See  Plans. ) 
Piiysicai  Ciiaracteristics. 
An  estuary  of  the  Potomac  River,  40  miles  below  Washinjzton  Cily ;  the  bottom  con- 
sists of  soft  mud ;  banks  well  timbered ;  at  the  head  offlie  bay  is  Choppawamaeic 
Creek,  '72,  713. 
Plans. 
By  Captain  Phillips,  and  concurred  in  by  Mqjor  Craighill,  for  opening  a  cnt  across 
from  the  creek  to  the  Potomac,  forming  a  new  mouth  ^  mile  from  the  present 
one.    Estimated  cost,  by  Captain  Phillips,  of  a  out  80  feet  wide  at  bottom  by  10 
feet  deep,  ^,945.40;  or  12  feet  in  depth,  $9,522.92.    Increased,  by  M^jor  Craig- 
hill, to  $7,000  and  $10,000,  respectively,  '72,  707,708,714,715. 
Snrvesrs. 
1871.  Under  direction  of  Mi^or  Craighill  and  the  immediate  supervision  of  Captain 
Phillips,  by  J.  E.  Weyss  and  GUbert  Thompson.    Reports,  '71, 620;  '72, 707, 7ia 
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GHOPTABTK  RIT£B,  MD.— Surrey  oideied  by  act  of  Maich  3, 1879,  '79^  81. 


CHOWAN  WLTVEUf  N.  €.— Subvkt  ov. 

Comnierce. 

Does  not  Justify  cost  of  improTement^  '79,  727,  788. 

Chief  of  ENGnnsERS. 

Reports, '78»  76;  '79,96. 
Enoineess  in  Charge. 

Capt.  C.  B.  PhiUips,  '78^  76;  '79,  88.    Reports,  '79,  726. 

W.  G.  Wiilianwon.  '79,  7«7.    Report,  '79,  728. 
Estimates.    (See  Flans.) 
Physical  Ciiaracteristies. 

Description  of,  '79,  7«27,  728.    Obstructions,  '79,  728. 
Plans. 
Captain  Phillips,  1879,  recommends  that  both  eastern  and  western  channels  should 

be  marked  by  bnoys,  '79,  728. 
By  W.  G.  Williamson,  1879,  for  removal  of  obstmotions,  '79,  728, 729.    Not  recom* 
mended,  '79,  728,  729. 
Surveys* 

1878.  Ordered  and  in  progress,  '78,  76. 

1879.  Completed  by  W.  G.  Williamson,  '79,  96,  727. 


CINCSVIVATI,  OflUIO.— Harbor  of  retake  Drom  ice-floes. 

A  ppropriatioms* 

1878,  $50,000,  '78,  108;  '79,  146. 
Commerce. 

Losses  occasioned  by  ice-floods  of  1876-77,  '78, 817-819.    Area  required  for  a  harbor 
of  refuge,  '78,  W>,    Table  showing  dates  of  closing  and  reopening  of  naviga- 
tion, '78,  821.    Necessity  of  some  improvement  at  Four-Mile  Bar,  '78,  829. 
Contract. 

1879.  With  John  J.  Shipman,  for  construction  of  dikes,  '79, 1355. 
Documents.    (Not  printed  in  reports.) 

S.  Doc.  39,  44th  Cone.,  2d  Sess.,  on  availability  of  Mill  or  Taylor's  Bottom  for  an 
ice-harbor,  '78,  Sl4,    H.  Doc.  34,  44th  Cong.,  2d  Sess.,  on  availabiUty  of  Mill 
Creek  for  an  ice-harbor,  '78,  826. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '78,  108;  '79, 146. 
Board  of  Engixeers. 
1878.  Convened  to  report  upon  the  construction  of  a  harbor  or  harbors  of  refuge 
from  Ice-fioes,  at  or  near  Cincinnati,  Ohio.    The  board  consider  that  the  appro- 
priation of  1878  can  be  best  expended  by  constructing  dikes  at  Four-Mile  Run 
(10  miles  above  Suspension  Bridge),  which,  by  holdinc  the  ice,  will  prevent  the 
habitual  gorging  at  Medoo  Bar  (19  miles  below  the  bridge),  from  which  point 
the  ice  eventually  backs  up  to  Cincinnati.    Report,  '79,  1356. 
(Colonel  Z.  B.  Tower  and  Majors  William  E.  Merrill  and  C.  R.  Suter.) 
Ekgikeer  in  Charge. 
Mj^j.  W.  E.  Merrill,  1878.    Reports,  '78,  814;  '79,  1355. 

A  go  J  ST*AH  TS 

William  Weston  and  L.  Petitdidior,  1878,  '78,  829. 
Estimates.    (See  also  Projects.) 
By  Ma^jor  Merrill,  for  ice-harbors:  1st,  at  the  mouth  of  Little  Miami  River,  (813,983, 
•78,  823,  824 ;  2d,  at  Crawfish  Creek,  $322,600,  '78*  824 ;  3d,  at  month  of  Lick- 
ing River,  $741,000,  '78^  825;  4th,  at  Willow  Run,  $615,600,  '78,  825;  5th,  at 
I'leasant  Run,  $701,350,  '78,  826.    For  ice-breakers,  $176,000,  '79,  1362. 
Finaneial  Statements. 

'78,  108;  '79,  146,  1355. 
Physical  Characteristics. 
Hislory  of  icc-llood  of  187(3-77,  '78^  814.    Table  of  gauge-readings.  '78^  82-.i.    Sedi- 
mentary deposits,  '79,  1360. 
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CIIVCIIVIVATI,  OHIO.— Hartior  of  retake  fironi  ice-floes^-Continiied. 
Plans. 

By  Mi^or  Merrill,  for  constmction  of  harbors  of  refas^e  from  ice-floos :  Ist^  at  mouth 
of  Little  Miami  River,  by  dredging,  paving,  and  construction  of  slnices,  dams, 
etc.,  affording  an  area  of  31  acres,  '78,  823;  objections,  '78^  827.  2d,  at  Cn&fr- 
fisli  Creek,  affording  an  area  of  13  acres,  '78^  &M ;  advantages,  '78,  827 ;  objeo 
tions,  '79,  1360.  3d,  at  Mill  or  Tay^lor's  Bottom,  '78,  824;  objections,  '78*  rt25. 
4th.  at  mouth  of  Licking  River,  affording  an  area  of  U.8  acres,  '78;  825.  5ib,  at 
Willow  Run,  affording  an  area  of  19.3  acres,  '78^  825 ;  advantages,  '78^  827 ;  ob- 
jections, '79,  1360.  6th,  at  Mill  Creek,  objectioflable,  '78^  826.  7th,  at  Pleasant 
Run,  affording  an  area  of  30.3  acres,  '78,  826;  objections,  '78»  827.  Other 
methods  of  protection :  Ist,  by  ice-breakers;  2d,  by  sheer-booms;  3d,  by  harbor- 
boats,  '78,  828;  '79.  1361-1363. 
Projects. 
By  Major  Merrill,  for  protection  of  the  commerce  of  Cincinnati  from  the  dangers  of 
ice-floes,  by  the  constmction  of  dikes  at  Foar-Mile  Bar,  at  an  estimated  cost  of 
(18  per  running  foot,  '78,  829.  Approved  by  Board  of  Engineers  (see  Board  of 
Engineers),  '79,  1364. 


CI^GABWATSR  BITBBy  IDAHO.—IifPBoyBicBirr  ov. 

Appropriations. 

1879,  $5,000,  '79,  183. 
Commerce* 

Benefit  of  improvement  to  commerce,  '79,  1817, 1822, 1855. 
Statistics,  '79,  1817,  1856. 
Emgiueers. 
Chief  of  Engineers. 

Reports,  '7^  139;  '79,  182, 183. 
Engineers  in  Charge. 

Mat.  J-  M.  Wilson,  1878,  '78,  138;  '79,  180,  183.    Report,  '79,  1813. 

Maj.  G.  L.  Gillespie,  1679,  '79,  180,  183.    Report,  '79,  1855. 

P.  G.  Eastwiok,  '79,  1813.    Report,  '79,  1817. 
Estimates.    (See  Projects.) 
Piiy^sical  Characteristics* 

Description  of,  '79,  1814-1822,  1855.    Obstmctions,  '79,  1815-1821.    Freshets,  '79t 
1816,  1821,  1822.    Discharge  of  river,  '79,  1818,  1819,  1881. 
Plans. 
By  P.  G.  Eastwiok,  1879,  for  improving  npper  river  by  the  removal  of  rock  and 
bowUlem,  to  a  depth  of  3  feet  at  low- water,  '79,  1815,  1823:  considered  imprac- 
ticable, '79,  1865. 
Projects. 
By  Major  Wilson,  1879,  for  removal  of  rock  and  bowlders,  from  Lewiston  to  month 
of  North  Fork,  to  a  depth  of  4.5  feet;  estimated  cost,  |34,424,  '79,  1816, 1823, 
1855,  1856. 
Sarveys. 

1878.  Examination  ordered  and  in  progress,  '78»  139. 

1879.  Completed  by  P.  G.  Eastwiok,  '79,  183,  1813,  1817. 


CliETEIiAMD  HARBOR,  OHIO.— Improvement  of. 

Appropriations. 

1825  (survey) <5,000  00.    Act  of  March  3. 

1827 10,000  00,  '66,iii,  33. 

1829 12, 179  00,  '66.  iii,  33. 

1830 1,786  56,  '66^  iii,  33. 

1831 3,670  00,  '66,  iii,  33. 

1832 6,600  00,  '66,  iii,  33. 

1834 13,315  00, '66,  iu,  3,3. 

1836 15,006  59, '66^  iu,  33. 

1837 10.000  00, '66^  iii,  33. 

1838 51,856  00, '66,111,  33. 

1844 25,000  00, '66,  iii,  33. 
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CliBTEIiAMD  HARBOR,  OHIO--Coiitiniied. 

Appropriations— Continued. 

1852 30,000  00,  '66,  iii,  Xv 

1853 145  09, '66.  iii,  33. 

1864 20,000  00,  '66,  iii,  33. 

1866 59,806  00,  *66,  iii,  33. 

1868  (allotment) 17,000  00,  '68,  24. 

1869-70 M3,380  00, '69,  22. 

1870 20,000  00,  'Tl,  46. 

1671  (aUotment  for  repairs)..  t63lB  77,  '72,  239. 

1873 1,000  00, '73,  122. 

1W4 30,500  00, '75,  i,  151. 

1875 50,000  00, '75,  i,  168. 

1876 58,000  00,  '76,  ii,  139. 

1878 100,000  00,  '78,  130,  1263. 

1879 100.000  00,  '79.  172,  1695. 

Total  to  1879 $654,88161 

Commerce. 

Requirements  discussed,  '67,  252,  253,  254. 

Statistics,  '66^  iii,  33,  iv,  75;  '67.  231;  '69,  137;  '70.  178;  '71.  194;  '72.  229;  '73, 
338;  '74,  i,  222;  '75,  i,  303;  '76.  ii,  558;  '77,  964;  '78.  1262;  '79,  1696. 
Contracts. 

1866.  J.  £.  Sl  D.  E.  Bailey,  stone  and  labor,  '66.  iii,  74;  '67, 142.<-Patrick  Smith,  piles, 
'66^  iii,  74;  '67.  142.— J.  D.  Palmer  &  Wright,  timber  and  lumber,  '66,  iii,  74; 
'67, 142.  James  Loveday,  iron,  '66,  iii,  74 ;  '67,  142. — 1871.  Andrew  Spaulding, 
dredging,  at  25  cents  per  cubic  yard,  '71, 194 ;  '72,  229.— 1874.  Hemmiu^way 
6l  Garfield,  materials  and  labor,  '75,  i,  303.  Cartwright,  McCurdy  &,  Co.,  iron, 
•75,  i,  303.-1875.  Charles  H.  Strong,  materials  and  labor,  '76.  ii,  559.— W.  H.  Mc- 
Curdy, iron,  '76,  Ii,  559.— 1877.  W.  H.  McCurdy.  iron,  '77. 964.  Ferris  &  Garfield, 
materials  and  labor, '77,  964;  '79,  1697.-1878.  William  H.  McCurdy,  iron, '79, 
1697.- F.  H.  Colton,  timber  and  labor,  '79, 1697.— 1879.  Charles  H.  Strong,  tim- 
ber and  labor, '79,  1697. 
Abstraots  of  contracts,  '66^  Iv,  74;  '67,  232,  233;  '75,  i,  303,  304;  '76^  ii,  559;  '77, 

964. 
Abstracts  of  bids,  '66.  iv.  23-25;  '71.  194;  '79,  1695, 1696. 
Doenmemts*    (Not  printed  in  reports.) 
All  details  of  projects  and  operations  prior  to  1864.    Reports  of  Col.  T.  J.  Cram, 
dated  November  2,  1864,  '66,  i,  24;  and  February  1,  1867,  '66,  iv,  142. 
ED^neers. 
Cbief  of  Ekginei&rs. 
Reports,  '66.  i,  5,  ii,  37,  41,  iii,  5,  33,  Iv,  20;  '67,  29,  30,  252;  '68,  24,  41;  '69.  22, 
37:  '70,  AS)  '71,  46;  '72,  44;  '73,  44,  46,  122;  '74,  i,  50,  53;  '75,  i,  65,  57,  151, 
168;  '76,  i,  108,  139,  ii,  559;  '77,  114,  115;  '78^  129,  130;  '79,  172. 
Board  of  Engineers. 
1875.  To  consider  tbe  subject  of  a  breakwater ;  various  plans  discussed.    Recom- 
mend a  closed  breakwater  with  an  area  of  200  acres.    Adjourned  to  await 
examination  of  the  lake  bed,  '75,  i,  308.    Reassembled  and  selected  the  west  side 
df  the  city  front  for  its  location,  and  recommend  its  construction  to  be  as  fol- 
lows :  West  side,  1,000  feet  of  pile  pier  from  shoro  line  to  15  feet  water,  thence 
1,400  feet  of  crib  work  extending  to  27  feet  water.    North  side,  4,700  feel  of 
crib  work  nearly  parallel  with  the  shore.    East  side,  extension  of  the  west  har- 
bor pier  600  feet,  leaving  an  entrance  :)00  feet  in  width  to  the  new  harbor.    Es- 
timated cost,  $1,373,000.    Report,  '75,  i,  308. 
(Colonel  Woo<fruff,  Lieutenant-Colcmel  Blunt,  Minors  Comstook  and  Wilson.) 
Engineers  in  Charge. 
Col.  T.  J.  Cram,  1864-'68.    Reports,  '66.  i,  13,  22,  24,  46,  iv,  19-25,  69-75;  '67,  41, 

48,230-233, 
MflJ.  W.  McFarland,  1868-'70.    Reports,  '68,  156;  '69,  133;  '70,  178. 
Capt.  G.  L.  Gillespie,  1870-72,  '71,  45.    Reports,  '71,  193;  '72,  229. 
Usi.  P.  Harwood,  1872-74,  '73,  42.    Reports,  '73,  337 ;  '74,  i,  222.    On  survey  for 

harbor  of  refuge,  '74,  i,  232-238. 
Lieut.  Col.  C.  E.  Blunt,  ltf74-77,  '74.  i,  215.    Reports,  '75,  i,  302,  304;  '76^  ii, 

558;  •77.963,964. 
Mi^.  W.  McFarland,  1878.    Reports,  '78, 1261, 1263. 
M^.  John  M.  Wilson,  1878  to .    Report,  '79,  1691. 

'  *Sidd  to  be  $12,000,  '09, 187. 
tDiffereooe  between  $1,000  And  the  amoimt  which  reverted  to  the  Treasury. 
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CUETELAin^  HABBOB,  OHIO— Cootiiuied. 

EBS^acers— Continoed. 
Assist  axts. 
ilaj.  F.  U.  Farqnhar.    Efstimates  by,  ^€6,  \r,  19,71. 

Cspt-H.  B.  Adams,  '75,  i,  53.    In  immediate  chaq^  of  harbor,  '75,  i,  292,  304. 
George  E.  Fell,  '74,  i,  233. 
Esttaiaccft. 
By  Colonel  Cram,  for  projMMed  extension,  |S9,806,  '66^  i,  23,  iv,  73 ;  additional  to 
complete  existing  project,  $3,d9l ;  additional  for  channel  for  Teasels  drawing  14 
feet  water,  $130,(XiU,  '67,  252. 
By  Major  Harwood,  for  breakwater  for  harbor  of  refnge,  $500  per  linear  foot ;  ag- 
gregate, ^,OOU,fJUO,  '74,  i,  237. 
By  Lieutenant-Colonel  Blunt,  for  breakwater  in  4-lathiMn  water,  $521,000;  inS- 

fathom  water,  $1,155,000,  '75,  i,  305,  306. 
By  Board  of  Engineers,  for  breakwater,  $1,373,000;  softness  of  the  lake  bed  may 

increase  the  cost  25  per  cent.,  '75,  i,  310. 
By  Chief  of  Engineers,  modiified  to  $l,tiOO,000,  *7%  i,  303.    To  complete  existing  proj- 
ect, $1,5<JO,000,  '79,  173,  1695. 
FiBaaclal  SUktenieMts. 
'66^  i,  25;  '67,  14«;  '68,  41;  '69,  137;  '70^  178;  '71,  194;  '72,  230;  '73,  338;  'T*. 
i,  222;  '75,  i,  304;  '76^  ii,  fw9;  '77,  964,  9^;  '78,  1»>,  1263;  '79, 172,  1695. 
OperatiOBS. 

History  of,  '79.  1691. 

1865.  Kepaire  on  west  pier,  '66^  i,  22. 

1867-'G8.  450  Unear  feet  of  west  pier  bnilt,  '68^  41. 

ia68-'69.  5  feet  added  to  west  and  400  feet  to  east  pier,  '69,  133. 

ldG9-^0.  175  feet  added  to  east  pier,  making  the  piers  of  eqnal  l^igth ;  west  pier 

repaired,  '70,  17tf. 
1870-'71.  Repairs  to  east  pier-head,  dredging  9,500  cubic  yards,  *71,  47. 
1871-72.  65,604  cubic  yanls  sand  and  gravel  remoyed ;  east  and  west  piers  repaired 
by  day  Ubor,  '72,  229. 

1873.  No  operations,  '73,  337. 

1874.  Kepairs  to  piers,  '74,  i,  222. 

1^5.  Bepairs  to  piers  by  contract,  '75^  i,  303.    Kepairs  to  east  pier  in  progress, 

'77,  964. 
1875-76.  $0  feet  of  pile  pier  for  breakwater  completed,  '76^  ii,  558. 
1876-'77.  1,150  feet  of  pile  pier  nearly  completed,  '77,  964. 
1877-78.  Sabstmctiire  of  breakwater  extended  300  feet  by  6  ciibs,  each  50  feet  long; 

repairs  to  east  pier,  '78^  129,  130,  1261,  1263. 
1878-79.  600  linear  feet  of  crib- work  sunk ;  500  linear  feet  of  snperstroctnre  buUt, 

and  stone  foundation  prepared  for  1,000  linear  feet  of  crib-work  for  breakwater; 

repairing  piers  and  dredging  at  the  mouth  of  the  river,  '79^  172,  1693. 
Physical  Cliaracterfeties. 
The  depth  of  water  on  the  outer  bar  diminished  5  feet  during  yiolent  storms,  *71, 

194.     Described,  '74^  1,  233 ;  '75,  i,  309.    Character  of  lake  botto^^  '75,  i,  304. 
PlflUU.    (See  Projects.) 
Sketches  of,  suggested  fot*  a  harbor  of  refuge  by  Board  of  Trade  of  Cleveland,  '74, 

1,234. 
By  P.  C.  Watmoueh  and  Major  Harwood,  '74^  i,  235. 
By  LieuteDant-CoTonel  Blunt  and  Major  Harwood,  '75,  i,  306. 
Discussion  of  pile  piers,  '66^  iv,  19,  20,  69-72;  '68,  156;  '69,  133-136;  '73,  338. 
Private  mad  Corporate  irork. 
Dredging  by  the  city  on  bar.  '66,  i,  22.    East  pier  in  possession  of  private  parties, 

'6(5,  i,  22,  23,  ii,  37.    The  Cleveland  and  Pittsburgh  Railroad  Company  mr- 

mitted  to  use  a  portion  of  the  east  pier,  agreeing  to  keep  it  in  repair,  '77,  965c 
Projects. 
Original,  for  piers  at  month  of  Cuyahoga  River  and  dredging ;  details  not  known 

(see  map),  '66^  i,  23. 
By  Colonel  Cram,  for  repairs  of  piers,  '66;  1,  13,  22.    Extension  of  west  pier  500  feet 

and  east  pier  575  feet,  18  feet  wide,  and  5  feet  above  water,  '6€s  i,  23.    Pils-pier 

consiniction  adopted  for  pier  extension  instead  of  cribs,  '66^  iii,  5, 20. 
By  Msyor  Gillespie,  repairs  of  piers  by  day  labor,  and  dredging  to  18  feet  by  con- 
tract, '71,  193,  194;  completed,  '72,  229. 
By  Major  Harwood,  for  repairs  to  piers  by  day  labor,  '73,  337 ;  '74,  i,  222, 
By  Lieutenant-Colonel  Blunt,  for  repairs  to  east  pier,  '77,  965. 
By  Board  of  Engineers,  as  finally  adopted,  '75,  i,  303. 
By  Lieutenant-Colonel  Blunt,  for  construct ii^  shoro-arm  of  breakwater  by  oontraet 

as  far  as  available  funds  will  allow,  '75,  i,  303. 
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CliETBIiAN D  HABBOB,  OHIO-Continaed. 

Secretary  of  IFar* 

Approves  recoiumeuclation  of  Chief  of  EngineeTs  for  project  for  harbor  of  reftige, 
'75,  i,  308.    Authorized  by  act  approved  August  14,  1876,  to  make  agreement 
with  raihroad  company  for  use  and  occupancy  of  the  east  pier,  '76^  ii,  139. 
Sanreys. 

1865.  Under  direction  of  Colonel  Raynolds,  '66»  i,  25. 

1873.  For  harbor  of  refuge,  under  direction  of  Major  Harwood,  by  Assistant  George 
E.  Fell.    Report,  74,  i,  232. 

1874.  For  breakwater,  under  direction  of  Lieutenant-Colonel  Blunt.    Report,  '75, 
i,304. 

Maps. 
Of  northern  and  northwestern  lakes,  showing  location  of  improvements,  '66,  i, 
24.    Of  harbor,  showing  condition  of,  in  1865,  '66»  i,  24.    Sketches  of  proposed 
harbor  of  refuge,  '74,  i,  235;  '75,  i,  306. 

[C.  C] 


€LI]V€H  BITEB,  TBHrHT.  AND  TA.—Examination  of. 

Gonunerce* 

Value  of  farm  products  exported,  (2,000,000,  '76,  i,  741,  745. 
Statistics,  '76,  i,  744. 
£iig^lneers. 
Chief  of  Engineers. 

Report,  '76^  i,  87. 
Engineer  in  Charge. 

Msj.  W.  McFarland.  '76^  i,  87.    Reports,  >76^  i,  741,  745. 
Assistant 
W.  M.  Gordon.    Report,  '76,  i,  742. 
Estimates.    (See  Plans.) 
Physical  Ciiaracteristics. 

Description  of,  '76^  i,  741,  742,  743.    Obstructions,  •76»  i,  743. 
Plans. 
By  Migor  McFarland,  1876,  for  obtaining  a  high-water  channel  of  from  3  to  4  feet 
deep  by  construction  of  wing-dams  and  removal  of  obstructions;  estimated  cost 
$44,025,  '76»  i,  742,  744.    Slack-water  navigation  possible,  but  the  interests  of 
commerce  would  not  justify  the  expense,  '76^  i,  747. 
Private  and  Corporate  UTork. 
1845.  State  of  Tennessee  expended  (10,000  in  removing  obstructions  between  State- 
line  and  mouth  of  river ;  work  unsatisfactory,  '7^  if  743. 
1872.  The  Clinch  River  Improvement  Company  expended  $1,000,  with  good  resuitsj 

Surreys.' 

1876.  Examination  from  mouth  of  Indian  to  junction  of  Clinch  and  Powell's  RiversL, 

'76,  i,  87,  746. 
By  W.  M.  Gordon,  below  Emory's  River,  '76^  i,  87,  745. 


ClillVTON  HABBOB,  MICH.— Improvxment  or. 

Appropriatioiis. 

1^2 $5,000,  '66,  i,  7. 

1870 5,000,  '70,46. 

1871 1,500,  '71,  182. 

Total  to  1879 11,500 

Commerce* 

Local  and  unimportant,  '72,  214;  '76,  ii,  549. 
STATISTIC8,  '70,  161;  '71,  182;  '72,  215. 
Contracts. 

1870.  John  Brown,  dredging,  at  22  cents  per  cubic  yard,  '70,.  161 ;  '71,  181,  182.. 
Abstracts  ofbids,  ^71,  181. 

10  EN 
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Cl^IMTOM  HAJ^MMB,  MICH.— Ooattaned. 


Chief  of  Exqineers. 
Kcport«,  '66,  i,  7;  '70,  46;  *71,  44;  '72,  41;  '76,  i,  106;  '79,  170. 

EnGIXEEUS  in  CaAIUiE. 

Maj.  O.  M.  Poe,  IbTO,  '70,  159. 

Maj.  G.  Weitzel,  '73.  40     Eeporta,  '70.  159,  161,  162;  '71,  180;  '72,  214;  '76.  ii. 
259. 

H.  A.  Ul'ffere.    Iteiwrte,  '72,  214 ;  '76^  ii,  549. 
Estimates. 

Bv  Major  Poe,  for  dredf^ing  chaDnel  from  mouth  of  river,  $5,000,  '70,  161,  162;  '71, 
180. 
Financial  Statements. 

'70.  40 ;  '71,  44,  1«2;  '72.  214. 
Operations. 

\fi70.  20,454  cubic  yards  removed,  making  a  channel  2,700  feet  long,  98  feet  wide, 
and  9  feet  deep,  '70,  IGl ;  '71,  181,  182. 
Piiysicai  Ciiaracteristics. 

'72,214;  '76,  ii,  549. 
Plans. 

By  Major  Poe,  for  a  curved  channel,  with  banks  protected  by  wild  rice,  '72,  214. 
Projects. 
By  Major  Poe,  for  dredging  a  channel,  nearly  straight,  from  the  month  of  the  river 
outwards,  100  feet  wide,  2,700  feet  long,  and  8  feet  deep,  or  as  deep  as  aTailai>le 
funds  will  permit,  '71,  180. 
Surveys. 
1871.  Under  direction  of  Major  Poe,  by  Assistant  H.  A.  Ulffers,  in  October,  1871, 

Report,  '72,  214. 
1875.  Ordered  by  act  approved  March  3,  1875 ;  assigned  to  Mi^or  Weitzel,  '76,  i, 

lOo,  made  by  Assistant  H.  A.  Ulflfers.     Report,  '76,  ii,  549. 
1879.  Resurvey  m  progress,  under  direction  of  *Major  liar  wood,  '79,  170. 
Maps. 
Of  northern  and  northwestern  lakes,  showing  location  of  improvement,  *^S,  i. 


COBSCOOK  BAT,  HIE.,  near  Fall  Island.— Improvement  of. 

Appropriations. 

18;i6,  for  survey $300.     Act  of  July  4,  1886. 

1852,  for  improvement 5, 000.     Act  of  August  30,  1858. 

Engineers. 

Chief  op  Ekoineers. 
Reports,  '66,  i,  7,  36. 

Engineer  in  Charoe. 

Col.  J.  D.  Graham,  '66,  i,  36. 
Projects. 

Eor  femoval  of  obstruction  to  navigation,  '66^  i,  7,  36. 


COCHECO  BITEB,  W.  H.— Improvement  o». 

Appropriations. 

1836 $5,000.    Act  of  July  4. 

1837 5,000.    Act  of  March  3. 

1871 10,000,  '71,92. 

1872 10,000,  '72,  91. 

1873 10,000, '73,  101. 

1874 10,000,  '74,  i,  110. 

1875 25,000,  '75,  i,  116. 

1876 14,000,  '76,  i,  42. 

1878 6,000,  '78,41. 

Total  to  1879 $95,000 

Lists  of  appropriations,  '72,  939;  '73,  1078;  '74,  ii,  309;  '75.  ii,  398;  '76^  i,  163; 
'77,167;  '78,204;  '79,261. 


RIVERS  AND   HARBORS. 

COCmSCO  RIITEB,  N.  H.— Gontinaed. 

Commerce. 

Jnstiiication  of  improvement,  '71,  856,  859;  '77,  168. 
Statistics,  '71,  860. 
Contracts. 
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Year. 

Contraot  with— 

Contract  for— 
ISock  excavation 

Reference. 

1871.. 

ICottIb  &  Camines 

^71,  857. 

1872.. 

Edw.  Moore 

do 

'73, 1079. 

1873.. 

do 

do 

*73, 1070. 

1874.. 

do 

do 

'76,  ii,  398. 
'75,  ii,  30& 

1875.. 

JfMii69  Andrews  ,  

do 

1875.. 

Ant  R.  Wright 

TiT^i-i„- J  4,874  cubic  yards,  at  40  cents } 
Dredging  J  2,234  cubic  yards;  at  70  cents  i 
Dredging,  12,371  cubic  yards,  at  40  and  97 
cents. 

'7d,ii,398. 
'77, 168. 

1877.. 

Atlantic  Dredging  Company  .... 

Abstracts  of  bids,  '71,  858;  '73,  1080, 1081 ;  '75,  ii,  399;  '77,  169. 
Abstracts  of  contracts,  '71,  858;  '73,  1081;  '75,  ii,  399;  '77,  169. 
£n§rineer8. 
Chief  of  Engineers. 
Reports,  '70,  31,83;  '71,  92;  '72,  91;  '73,  100;  '74,  i,  109;  '75,  i,  115;  '76,  i,  41; 
'77,36;  '78,40;  '79,47. 
Engineer  in  Charge. 

Lieut.  Col.  George  Thorn,  1870  to .     Reports,  '71,  856;   '72,  938;   '73,  1078: 

'74,  ii,  309;  '75,  ii,  397;  '76,  i,  162;  '77,  167;  '78,  203;  '79,  260. 
Financial  Statements. 

'71,  92,857;  '72,  91,939;  '73,  101,1079;  '74,  i,  110,  ii,  310;  '75,  i,  116,  ii,  399;  '7ft 
i,  42, 164 ;  '77,  36, 169 ;  '78,  41, 205 ;  '79,  48, 262. 
Operations. 
Mention  of  previous  operations,  '71,  858. 


Year. 


Dredg-    Bock  re- 
ing.      I    movaL 


1871-72 
1872 -'73 
1873-74 
1874  -75 
1875-76 
1876-77 
1877  -78 
1878-70 


OuJb.ydi. 


7,108 


12,371 
3,000 


Oub.ydi. 


772 
483 
1,102 
600 
800 


I 


Reraarks. 


Reference. 


Rook  excavation  in  progress I  '72,039. 

do I  '73,1070. 


Coffer-dam  constructed  . 


'74,  ii,  309. 

'75,  ii,  398. 

76,i,  41;   '77,168. 

'77, 168. 

'78,  40, 204. 

79,  262. 


Physical  Characteristics. 

Location  of  improvement,  '71,  858.    Presence  of  rocks  and  shoals,  '71,  858.    Tides, 
'71,  859. 
Projects. 

By  Lieutenant-Colonel  Thorn,  for  rock  excavation  and  dredging,  at  an  estimated 
cost  of  originally  $45,000,  subsequently  increased  to  |95,5^.^,  and  finally  mod- 
ified to  $85,000,  '71,  857;  '72,  939;  '73,  1079;  '76,  i,  164.  For  dredging  a  basin 
at  Packet  Landing  to  a  depth  of  4  feet  at  low-water,  at  an  estimated  cost  of 
♦10,000,  '76,  i,  164. 
Surveys. 

1870-71.  Under  direction  of  Lieutenant-Colonel  Thom,  '72,  939.    Rei>ort,  '71,  a58. 


COENTIES  BEEF.— (See  East  Biver,  N.  Y.) 


COHANSET  CREEK,  N.  J.— Improvement  of. 

Appropriations. 

1873 $10,000, '73,  82,870;  '75,  ii,  195;  '76,1,277;  '77,269. 

1878 5,000, '78,62,442. 

1879 4,500,  '79,69,415. 

Total  to  1879....  $19,500 
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COHAN8ET  €BE£K,  N*  jr«-Contiaiied. 

Commerce. 

Statistics,  '73,  870,891;  »79,  415,416. 
Contracts. 

1873.  American  Dredging  Company,  dredging,  '73,  871.— 1878.  M.  F.  Bninaid, 

dredging,  at  24^  cents  per  cubic  yard,  annulled,  '79,  416. 
Abstract  of  contracts,  '73,  871. 
Abstracts  of  bids,  '73,  871 ;  '79,  416. 
fiiiflfineers. 
Chief  of  Enqineers. 
Reports,  '72,  78;  '73,  81,82,83;  '74,  i,  93;  '75,  i,  99;  '76^  i,  61;  '77,  56;  '78,62; 
'79,  68. 
Enoinbebs  in  Chabos. 
Lieut.  Col.  J.  D.  Kurtz,  1872-^.    Reports,  '72,  791;  '73,  870,889;  '74^  u,  144; 

'75,  ii.  195;  '76,  i,  277;  '77.  269. 
Capt.  William  Ludlow,  1877,  in  temporary  charge,  '78,  431;  '79, 403, 
Col.  J.  N.  Macomb,  1878-^—.    Reports,  '78,  442;  '79,  414. 

ABSISTAinS. 

John  J.  Lee.    Report,  '73,  889. 
Capt.  William  Ludlow,  '78,  431 ;  '79,  403. 
John  J.  Lee.    Report,  '78,  442. 
Bstimates. 
By  John  J.  Lee,  for  dredging  a  3-foot  channel,  |22,000 ;  for  a  4-foot  chaimely  |3O,000, 

'73,  890,891;  '75.  u,  195;  '76,  i,  277;  '77,269. 
By  Colonel  Macomb,  to  complete  existing  project,  |10,500,  '79,  415. 
Financial  Statentents. 
•73,  82,870;  '74,  i,  93,  ii,  145;  '75,  ii,  195;  '76,  i,  61,277;  '77,  56,269;  '78.  62,442; 
'79,69,415. 
Operations. 
1873-74.  Dredging  nnder  contract  was  commenced  in  July  and  ceased  in  December, 
1873 J  24, 1&  cnbic  yards  sand  and  mud  were  removed;  a  channel  75  feet  to  W 
feet  in  width  and  3  feet  in  depth,  at  low- water,  was  opened  along  the  wharr^ 
of  the  city  of  Bridgeton  and  for  a  distance  of  4  mile  below  BfomL  street  btidge 
to  deeper  water,  '75,  i,  93,  ii,  144, 145. 
1878-79.  No  work  done,  '79,  68,415. 
Piiysical  Ciiaracteristies. 

Described,  '73,  890,891;  '79,  414,415. 
Projects.    (See  Estimates.) 
Submitted  by  John  J.  Lee,  1872^  and  adopted  by  Lieut.  Col.  J.  D.  Kurtz,  for  dred«[- 
ing  a  channel  130  feet  wide  and  4  feet  in  depth  from  the  deep  water  at  the  lower 
steamboat  landing  to  Broad  street  bridge  and  3  feet  in  depth  to  the  nail-woTti 
bridge,  67,988  cubic  yards,  '73,  889, 891.    Modified  by  Colonel  Macomb  to  make 
the  channel  80  feet  wide  and  from  5  feet  to  7  feet  deep,  '79,  69, 415. 
Surveys. 
1872.  Under  direction  of  Col.  J.  D.  Kurtz,  by  John  J.  Lee.    Report,  '73,  889. 
Maps. 
Chart  of  Cohanaey  Creek  at  Bridgeton,  '79,  414. 


COLiDWATEB  BITER,  MISS.— Lmpbovbhsnt  of. 

Appropriations. 

1879,  f7,000,  '79,  116. 
Commerce. 
Fertility  of  country  tributary  to  river,  '79,  985. 
Statistics,  '79,  986. 
Bngineers. 
Chikf  of  Engineers. 

Reports,  '78,  88;  '79,  116,  118. 
Engineer  in  Charge. 

Capt.  W.  H.  H.  Benyaurd,  '78,  88 ;  '79, 112,  117.    Reports,  '79,  970,  984. 
Assistant. 
J.M.8earle8, '79,  982. 
Bsttmates.    (See  Projects.) 
Pbysical  Cbaracterinics. 
Description  ofy  '79,  984,  985. 
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GOI^BWATER  RITBli,  ]III8S.-Contijm6d. 

Projects. 

By  Captain  Benyanrd,  1879,  for  lemoval  of  obstraetions  by  hired  labor  and  use  of 
United  States  flat-boat ;  estimated  cost,  t25,000,  '79,  116,  970,  965. 

1878.  Examination  ordered  and  in  progress,  '78^  88. 

1879.  Examination  completed  by  J.  M.  Searles,  '79,  118,  982. 


COIjOBADO  RITBB  of  THB  west*  ABIZ.— Exploration  akd 

bxamination  of. 

Comiiierce. 

Unimportance  of  commerce,  '69,  68;  '79, 1773,  1774,  1778,  1780. 

STATI8TIG8,  '79,  177a 

Eng^ineers. 

Chief  of  Enghtebbs. 

Reports,  '68,  76,  1195;  '69,  68;  '76,  i,  120;  '78,  137;  '79,  180. 
Engineers  in  Charge. 

Lieat.  J.  C.  Ives,  1857-'58,  '68,  1195. 

M^j.  R.  S.  WiUiamson,  '68, 76.    Report,  '68,  1190. 

Capt.  S.  M.  Mansfield,  '68^  76.    Report,  '68,  1188. 

Lient.  G.  M.  Wheeler,  '76,  i,  190. 

Lieut.  Col.  C.  S.  Stewart,  '78,  137;  '79,  180.    Report,  '79,  1773. 

JkflSIBTANTS 

Lieut.  £.*Bergland,  '76,  i,  120.    Report,  '76,  iii,  329. 
Lieut.  A.  H.  Payson,  '79,  1773.    Report,  '79,  1774. 
Esttmatefl. 
By  Lieutenant  Payson,  for  improvement  by  removal  of  obstructions  and  rectification 
of  channels,  |97,269;  not  recommended  by  Lieutenant-Colonel  Stewart,  '79, 
1774,  1780. 
£«efflslatioa. 
To  aid  Captain  Trueworthy  in  perfecting  navigation  of  Colorado  River  below  Call- 
viUe,  '68^  1195. 
Pbysical  Characteristics. 
Description,  '68,  1188-1190,  1194,  1195;  '79,  1773,  1775,  1776.    River  navigable  to 


'79.  1776,  1777.    List  of  obstructions,  '79,  1782. 
Plauflu 

By  Lieutenant  Bersland,  1876,  for  diverting  the  Colorado  River  for  purposes  of 
irrigation,  '76,  lii,  337. 

By  Lieuteuant  Pavson,  1879,  for  removal  of  obstructions,  protection  of  banks,  and 
contraction  oi  channel;  estimated  cost,  $97,269;  not  recommended  by  Lieuten- 
ant-Colonel Stewart,  '79,  1780. 
Snrveys* 

1857.  By  Lieutenant  Ives,  exploration,  '68,  1188,  1191,  1195. 

1876.  Examination  by  Lieutenant  Bergland,  '76^  i,  120,  iii,  329. 

1879.  Survey,  under  oirection  of  Lieutenant-Colonel  Stewart,  to  El  Dorado  Cafion, 
'79,  180,  1773,  1774. 

Maps. 
Topographical  sketches,  '76,  iii,  332,  339.    Sketch  and  section,  '76,  iii,  341,  343, 
m.    i^rofiles, '76,  iii,  336. 


COLOBADO  BIVEB9  TEX«— Improvement  of. 

Appropriations. 

i8o2,  $20,000.    Act  of  August  30,  1852. 
Engineers. 
Chief  of  Engineers. 
Report,  '66,  i,  7. 


COLiUJUBIA  B1  VEB9  LO  web.— <Sm  Willamette  and  Columbia  Rivers.) 
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C0£.IJ:«IBIA   BIV£B   to   6HOAI.\rATEB    BAT,   €A1VAI«— (8e.« 

SUOALWATER  BaY,  ETC. 


COLlJiriBIA  (UPPEB)  AND  SNAKE  BITEBS*— Improvkmxmt  of. 
Appropriations* 


Year. 

Upper  Colambia. 

$50,000 
20,000 
35,000 

Upper  Colambia 
and  Snake. 

Beferenoe. 

lg72 

'73, 107. 

1874 

^74,  i,  117. 

1875*  

Act  of  March  3,  1975,  VTS,  U,  07. 

1876 

$15,000 
20.000 
20,000 

'76,  i,  U6u 

1878 

*78,  137. 

1879 

'79,  181. 

Statement  of  appropriatiouS)  '77,  1044  \  '78»  1331. 
Commerce. 

Commercial  importance  of  the  Upper  Columbia,  '67,  510,  511 ;  '75,  ii,  789.     Com- 
merce large  and  increasing,  '68,  875;  '72,  998;  '79, 1840.    The  CaficadeB a  serious 
obstruction  to  navigation,  '75,  ii,  772. 
Statistics,  '66,  iv,  33;  '67,  508,  510,  511;  '72,  998;  '75,  ii,  779;  '76,  U,  667;  '77. 

1045;  '78,  1332;  '79,  1840,  1841. 
Commercial  importance  of  the  Snake  Kiver,  '78,  1332. 
Statistics,  '77,  1045;  '78,  1332;  '79,  1840,  1841. 
Contracts. 
Upper  Columbia  River. 
1872.  J.  IJ.  Montgomery,  removal  of  rock,  '73, 107, 1121,  1122.    Contract  extended, 
'73,  1121.— 1875.  Grant  <&  Stone,  removal  of  rook,  '76,  ii,  (337,  6&1.     Cofntract 
extended,  '77,  1041. — l!r7().  J.  B.  Montgomery,  removal  of  rock,  '77,  1041.    Con- 
tract extended,  '77,  1043.     Grant  &  Stone,  removal  of  rock,  '77,  104:2.     Con- 
tract extended  to  cover  additional  amount  of  rock  excavation,  '76^ii,  654. 
Abstracts  of  bids,  '73,  1122;  '76,  ii,  Gi\S;  '11,  1045,  1046. 
Abstracts  of  contracts,  '76,  ii,  668;  '77,  1045,  1046;  '78,  1332. 
Snake  River. 
1876.  J.  B.  Montgomery,  removal  of  rock,  '77,  1046. 

1877. — Proposals  were  invited  by  letter,  without  advertising,  as  per  letter  of  author- 
ity from  the  Chief  of  Engineers,  '77,  1041, 1046. — 1878.  G.  J.  Ainsworth,  removal 
of  rock,  '79,  1789,  1842. 
Abstracts  of  bids,  '77,  1046;  '79,  1842. 
Abstracts  of  contracts;  '77,  1046;  '79,  1842. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66,  iii,  27;  '68,  73;  '73,  107;  '74,  i,  117;  '75,  i,  125;  '76,  i,  115;  '77, 
123;  '78,  l'.{8;  '79,  181,  183.     Letter  from  the  Chief  of  Engineers  to  Mr.  T.  H. 
Canfield,  director  of  the  Northern  Pacific  Railroad  Company,  '73,  112s2. 
Engineers  in  Charge. 
Maj.  R.  S.  Williamson,  lri6()  to  1871.     Reports,  '66,  iv,327;  '68,  874. 
Maj.  H.  M.  Robert,  1871  to  1873.     Imports,  '72,  996;  '73,  1121;  '74,  ii,  364. 
Maj.  N.  Michler,  1873  to  1875.     Reports,  '74,  ii,358;  '75,  ii,  772,  '76,  ii,  6:17. 
Maj.  John  M.  Wilson,   1875  to  1878.     Reports,  '76,  ii,  ()()2;  '77.  1036;  '78,  1330: 
'79,  1789. 

Maj.  G.  L.  Gillespie,  1878  to .     Report.,  '79,  1839. 

Assistants 

First  Lieiit.  W.  H.  Heuer.     Reports,  '68,  877;  '69,  478. 
R.  B.  Randall,  '75,  ii,  787;  drowned,  '75,  Ii,  787. 
Robert  A.  Habersham.    Report,  *75,  ii,  790. 
R.  M.  Tabor,  '77,  1043;  '79,  1840. 
Estimates. 
By  Liout.  W.  II.  Heuer,  removing  obstructions  in  the  Upper  Columbia  River,  $100,00i>, 
'66,  iv,  330 ;  $106,680,  '69,  476,  477.     For  dredging,  annually,  $6,000,  *69,  479. 
By  Maj.  R.  S.  Williamson,  for  removing  isolated  rocks  in  the  Upper  Colnmbiii, 

between  the  Dalles  and  the  mouth  of  the  Snake  River,  1^132,328,  '68,  74.H74. 
By  Maj.  H.  M.  Robert,  for  removing  1,200  cubic  yards  of  rock,  $39,294.44,  '72,  99i>. 
By  Maj.  Wilson,  for  the  improvement  of  the  Ui)per  Columbia  and  Snake  Rivers, 
813«>,000,  '77,  1045;  '78,  13G2. 

*  Appropriation  of  1875  caUed  $20,000,  '76,  i,  126,  ii,  787. 
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COI.IXIIIBIA  (UPPER)  ANI>  SBTAKE  BIV£B9— Continued. 

Financial  Statements. 

•73,  107,  1122;  '74,  i,  UH,  ii,  362,  364;  '75,  i,  125,  ii,  787;  '76,  i,  115,  ii,  667;  '77,  i, 

123,  1045;  '78,  138.  1332;  '79,  181,  1842. 
'77,  123,  1045;  '78,  138,  i;«2;  '79,  181,  1842. 
Operations. 

Upp£r  Columbia  River. 


Tear. 

BemoYal 
of  rock. 

Eematks. 

Beference. 

1872- '73.. 
1873-74.. 

Oub.ydt. 
1,213 

465 
350 
486 
268 

Work  done  on  John  Day  Bock  and  TTntatUla 
Bapida. 

»73, 107, 1121. 
'74, 1,  125. 

1874-75. 

Nine  dangerous  rooks  removed 

'76,  i,  125,  ii,  774, 776;  '76,  ii,  638. 
'76,  i,  115,  ii,  663,664. 
'77,  123, 1044. 

1875-76.. 

1876-77.. 

1877-78.. 

147 

'78, 1331. 

Statement  of  operations  on  the  Upper  Columbia,  '76,  ii,  638. 
Snake  River. 

1876-77.  477  cubic  yards  of  rock  removed  from  river  at  Pin©  Tree  Rapid,  '77,  123, 

1044. 
1878-79.  1,093  cubic  yards  of  rock  removed  from  Pine  Tree,  Five  mile,  and  Fish 
Hook  Rapids,  '79.  1789,  1842. 
Physical  Ciiaracteristics* 

High  and  low  water,  '66,  iv,  330;  '75,  ii,  791 ;  '76,  ii,  651.  Recor<1  of  floocl-levels, 
'75,  ii,  791.  Cascades  a  series  of  rapids,  with  a  fall  of  37.3  feet  in  5$  miles,  '75, 
ii,  772.  Action  of  ice  at  Hell  Gate,  '75,  ii,  780,  788.  Rapids  on  the  IJp^er  Co- 
lumbia, '76,  ii,  662.  Character  of  bed  of  river  at  Homly  Rapids,  '76,  ii,  663. 
Columbia  River  above  the  Dalles  a  series  of  falls  and  rapids,  '76,  ii,  772 ;  '77, 
10.37. 
Hnake  River  a  succession  of  rapids,  '77,  1039. 
Plans. 

By  Major  Williamson,  for  the  removal  of  rock  from  the  Upper  Columbia,-  so  the 

largest  boats  can  navigate  at  all  times,  '68^  874. 
By  Msgor  Michler,  for  construction  of  a  canal  and  locks  around  Celilo  Falls,  at  the 
head  of  the  Dalles^  4,500  feet  long,  with  a  rise  of  36  feet,  '75,  ii,  772. 
Projects. 
By  Maj.  Robert,  for  the  improvement  of  the  Upper  Columbia  by  the  removal  of  ob- 
structions (isolated  rock)  at  John  Day  RocI:,  Devil's  Bend,  and  Umatilla  Rap- 
ids, at  an  estimated  cost  of  $39,294,  '72,  996. 
By  Major  Robert,  for  the  improvement  of  the  river  at  Homly  Rapids,  '73,  1121. 
By  Maj.  Wilson,  for  the  removal  of  1,500  cubic  yards  of  rock  jfirom  river  channel, 

•77,  1036,  1041,  1045. 
By  Maj.  Wilson,  for  the  improvement  of  the  Snake  River,  between  its  mouth  and 
Lewiston,  by  the  removal  of  2,900  cubic  yards  of  rock,  '77,  1041,  1045, 
Surveys. 

18o7- 68.  Under  direction  of  Major  Williamson,  '68,  75.     Report,  '68,  874. 

1868.  Under  direction  of  Major  Williamson,  by  Lieutenant  Heuor.    Report,  '68,  478. 

1875.  Of  Homly  Rapids,  under  direction-of  Mi\j,  Michler,  '76,  ii,  637. 

1876.  Of  channel  of  the  Upper  Columbia,  under  direction  of  Maj.  Wilson.  '76,  ii,  663. 
1877-78.  Of  Upper  Umatilla  Rapid,  under  direction  of  Maj.  Wilson,  '77,  138;  '78, 

1331. 
Of  the  Dalles  of  the  Upper  Columbia,  ordered  by  act  of  March  3,  1879,  assigned  to 

Major  Gillespie,  '79,  183. 
Examination  of  the  Snake  River  by  M^.  Michler,  '76,  ii,  638.    Survey  of,  under 

direction  of  Major  Wilson,  '77,  1037. 
Maps. 
Of  Pine  Tree  Rapids,  '77,  1003.    Pine  Tree  Rapids,  Five-mile  Rapids,  and  Fish 

Hook  Rapids,  on  the  Snake  River,  showing  the  positions  of  rocks  removed,  '79, 

1842. 

[E.  A.  C] 
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COI^VMBIA  Bimi^  ORBG.— Oakai.  aboukd  tbk  Cascadi 

1876 190,(100,  '77,  123,  1046,  1049. 

1878 150,000,  '78,  138,  1337,  1338. 

1879 100,000,  '79,  182,  1849. 

Statements  of  ^jpropiiations,  '78,  1337 ;  '79,  1846. 


Bailway  portage  at  the  Cascades,  '76^  '^U  067. 
Benefit  of  the  impro 


provement  to  oommeice,  '77,  1049 ;  '78^  1337. 
ftTATimcs,  '75,  u,  789;  '76,  ii,  667;  '77,  1049;  '78^  1337. 
C^Btmcts. 

1878.  BaU  A  Piatt,  materials  and  labor,  '79, 1790. 
AbstracU  of  bids,  '79,  1850. 
Abstiacto  of  contracts,  '79,  1849. 
KBfftaeers. 
Chief  of  Engixeebs. 

Reports,  '75,  i,  125;  '77,  123;  '78.  138;  '79,  181. 
BoAbD  OF  Engineers. 
Convened  in  Angnst,  1877,  to  report  on  proiect  of  M^.  Wilson,  for  a  canal  aronnd 
the  Cascades  of  the  Upper  Columbia.    Board  recommend  farther  examinatioD8 
and  sarveys,  '78»  i:i33.    Reconvened  at  San  Francisco,  CaL,  September  22, 1877. 
and  recommend  that  the  canal  be  on  the  left  bank,  or  Or^n  side,  approving 
the  location  and  plan  of  the  canal  as  prepared  by  Mjg.  Wilson,  bat  recommend 
that  the  dimensions  of  the  locks  should  oe  increased  to  300  feet  in  length  in- 
stead of' 250  feet,  and  to  50  feet  in  width  instead  of  46  feet,  '78,  138,  1333.    Re- 
port, '78,  1340.    Approved  by  Chief  of  Engineers,  '78^  138. 
(Lieutenant-Colonels  Alexander,  Stewart,  and  Williamson,  and  Mnjors  Mendell 
and  Wilson;  First  Lieut.  Payson,  recorder.) 
ENGimSEBS  IN  Chabge. 
M%|.  N.  Michler,  1875-^6.    Reports,  '75,  ii,  787;  '76,  ii,  639. 
Mai.  John  M.  Wilson,  1876  to  1878.    Reports,  '76,  ii,  666;  '77,  1046;  '78^  1333; 

'#9  1790 
Mai.  G.  L.  'Gillespie,  1878  to .    Report,  '79,  1848. 

Ass  ISTA  NTS 

C.  M.  Bolton, '77,  1046.    Reports,  '78.  1338;  '79,  1846. 
Lieut.  C.  T.  Powell,  '79,  1846. 

By  M^j.  Michler,  1875,  for  canal  around  the  Cascades,  2,600  feet  long,  rise  at  low- 
water  21  feet;  3  locks,  215  feet  long,  40  feet  wide,  16^  feet  deep,  $700,000,  '75,  ii. 
772,  789. 

By  MaJ.  Wilson,  1877,  for  a  canal  around  the  Cascades,  navigable  at  all  stages  when 
the  river  is  not  closed  by  ice,  1^1,544,545,  '77,  1047.  For  a  canal  navigable 
when  the  river  is  not  higher  than  25  feet  above  ordinary,  $1,188,680,  '77,  1047. 

By  Board  of  Engineers,  1877,  for  extension  of  breakwater  to  upper  eod  of  Brad- 
ford's Island,  Ii  miles,  and  an  additional  lock,  $1,000,000,  making  coat  of 
canal,  according  to  present  estimate,  |2,544,545,  '78»  1341,  1343. 

By  M%|or  Wilson,  for  increasing  width  of  looks  from  50  feet  to  70  feet,  |30,000,  '78; 
138. 
Financial  Statementa. 

•77,  123,  1049;  'IB,  138,  1338;  '79.  182,  1849. 
Leffislation. 

By  the  legislature  of  Oregon,  authorizing  the  United  States  to  take  proceedings  for 
condemnation  of  all  laud  required  for  canal  purposes,  provided  such  property 
could  not  be  purchased,  '78,  1335. 

By  the  legislature  of  Oregou,  October  16,  1878,  granting  the  United  States  jurisdic- 
tion over  lands  condemned  for  canal  purposes,  '79,  1790. 
Operations. 

Condemnation  of  land  for  canal,  '79,  1790. 

1878-^9.  7)228  cubic  yards  earth,  4,316  cubic  yards  loose  rock,  and  8,387  cubic  yards 
solid  rock  excavated ;  80,994  pounds  of  cast-iron  pipe  furnished,  '79,  181,  1846. 
Delay  caused  by  the  death  of  Mr.  BaU,  '79,  1844,  1851. 
Piiysical  Ciiaracteristics. 

General  characteristics  of  the  Cascades,  '75,  ii,  787.    Action  of  ice  at  Hell  Gate,  '75, 
ii,  780,  788.    Difference  between  extreme  high  and  low  water,  '75,  ii,  789. 
Record  of  flood-levels,  '75,  ii,  791.     Velocity  of  river,  '79,  1851.    Cascades  a 
series  of  rapids,  with  a  fall  of  37.3  feet  in  a  distance  of  5f  miles,  '76^  ii,  6(57. 
Plans. 

By  MaJ.  Michler,  1875,  for  construction  of  a  canal  and  locks  around  the  Caaoades 
of  the  Columbia,  through  solid  rock,  2,600  feet  long,  rise  at  low-water  21  feet ; 
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3  locks,  215  feet  long,  40  feet  wide,  and  16^  feet  deep,  lift  of  each  7  feet;  esti- 
mated cost,  $700,000,  '75p  ii,  772,  789. 

By  M%j.  Wilson,  1877,  for  a  canal  around  the  Cascades,  navigable  when  the  river  is 
not  higher  than  zo  feet  above  low- water ;  estimated  cost,  (1,188,680,  '77,  1047. 

By  Board  of  Engineers,  1877,  for  extension  of  breakwater  to  upper  end  of  Bradford's 
Island,  li  miles,  and  an  additional  look ;  estimated  cost,  |1,000,000,  '78,  1341. 
Private  and  Corporate  IV^orfc. 

Oregon  Steam  Navigation  Company  will  sell  the  land  for  the  canal  to  the  United 
States  for  ij^OO  per  acre,  reservins  the  riffht  of  wa^  across  for  a  railroad :  the 
Secretary  of  War  declined  to  purchase  on  uiose  conditions,  '78, 1335.  The  Chief 
of  Ennneers  orders  the  condemnation  of  the  land  under  the  laws  of  Oregon, 
'78, 1335.  Objections  by  the  Oregon  Steam  Navigation  Company  to  the  con- 
demnation of  the  lands,  '78, 1335. 
Projects. 

By  Mi^or  Wilson,  1877,  as  modified  by  the  Board  of  Engineers,  for  construction  of 
a  canal  around  the  Cascades,  on  left  bank  or  Oregon  side,  7,200  feet  long,  .50  feet 
wide,  8  feet  deep  at  iow- water,  with  )i  locks,  300  feet  long,  50  feet  wide,  and  8 
feet  deep  at  low-water,  to  be  navigable  at  all  stages,  when  the  river  is  not  closed 
by  ice :  estimated  cost,  $1,544,545,  '77,  1047 ;  '78,  138,  1333. 

By  Mi^or  Wilson.  1878,  for  increased  width  of  locks  from  50  feet  to  70  feet ;  esti- 
mated cost,  |30,000,  '78,  138,  1338.    Approved  by  the  Chief  of  Engineers  and 
Secretary  of  War,  '78,  138,  1339.    Dimensions  of  canal  given,  '79,  1849. 
Surveys. 

1874.  Of  the  Cascades  and  Dalles  of  the  Columbia,  under  direction  of  Mig.  Michler, 
by  R.  A.  Habersham,  '75,  i,  125  ii,,  787 ;  '76.  ii,  639.    Reports.  '75,  li,  787, 790. 

1877-^8.  Of  Washington  Territory  side  of  Cascades,  by  C.  M.  Bolton,  '77, 1047, 1048. 
Report,  '78,  1338. 

Maps. 
Of  proposed  canal,  '78, 1338.    Sketch  of  profile  along  center  line  of  the  canal, 
showing  excavation  up  to  June  30,  1879,  '79, 1846. 

[E.  A.  C] 
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Appropriations* 

Id-^ $7,500  00^ 

1830 6,i:i5  65 

1831 6,370  00 

1832 7,800  00 

1836 2,500  00  S'66,  iii,  32. 

1837 5,000  00 

1838 8,000  00 

1844 5,000  00 

1852 10,000  00, 

•1866 20,513  74, '66,  iu,  4,  iv,  7;  '67,139. 

1867 10,000  00, '67,  139. 

♦  1869  (allotment) 8, 910  00,  '69,  22 ;  '70^  49. 

1870 6,000  00, '70,  49,  181 ;  '71,47. 

1873 400  00, '73,  342. 

1874 1,500  00, '74,  i,  51;  '75.1,316. 

1875 1,000  00,  '75,  i,  56,  315. 

Total  to  1879 (106.629  39 

Commerce* 

Statistics,  '66,  iii,  32,  iv,  75;  '67,  231:  '69,  142;  '70,  181;  '72,  233;  '74,  i,  224; 

'75,  i,  315;  '76,  ii,  563;  '77,  968;  '78,  1364;  '79,  1706. 
Contracts* 
1866.  Kenneth  &  McEenzie,  materials  and  labor,  '66b  iv,  8,  74 ;  '67,  139.    Jamos 

Loveday,  iron,  '66.  iv,  8,  74;  '67.  139.— 1871.  Hugh  W.  Smith,  materials  and 

labor,  '71,  196;  '72,  233. 
Abstracts  of  contracts,  '66.  iv,  74 ;  '67,  332,  233. 
Abstracts  of  bids,  '66,  iv,  910;  '71,  197. 
Form  of  bids,  '66^  iv,8. 

*]Brror  of  $7,000  in  appropriatloii  of  1806  m  printed  in  list  of  appropriations,  '70. 170SL 
tCallad,  |»,00a,  '«,  88, 141, 142;  TO,  181. 
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Eng^ineers. 

CniEF  OF  Ekginkebs, 
Reports,  '66^  i,  4,  iii,  32,  iv,  7;  '67,  30;  '68,  42;  '69,  22,  38;  '70,  49;  '71,  47;  '72. 
44;  '73,  44;  '74,  i,  51;  '75,  i,  56;  '76,  i,  lOd;  '77,  115;  '78,  130;  '79,  173L 

ENGUfKEBB  IN  CHARGE. 

Capt.  Howard  Stanitburyy  ia'>6,  S.  Doc.  42,  35tb  Coog.,  ist  Seas. 

Lieut.  CoL  J.  D.  Gmbam,  ld57,  S.  Doc.  42,  35th  Cong.,  1st  Seas. 

Col.  T.  J.  Cram,  186G~'68.     Rei)ort8,  '66,  iv,  6-10,  ()9,  72-75;  '67, 139, 148,230-333. 

Maj,  Walter  McFarland,  ld66-71.    Report,  '68,  KiO;  '69,  141;  '70.  180. 

Capt.  G.  L.  Gillespie,  1871-73,  '71,  b9.     Reports,  '71,  196;  '72.  233. 

Maj.  Frankliii  Harwood,  1873-74,  '73.  42.    Repdrts,  '73,  342;  '74,  i,  224. 

Lieut.  Col.  C.  E.  Blunt,  1W74-78,  '74,  i,  215.     Reports,  '75,  i,  292,  315 ;  '76,  ii,  515, 

563'  '77  963  968. 
Mai.  Walter  McFariand,  1-^78.     Report,  '78»  1264. 
Maj.  John  M.  Wilson,  1878-'—.     Report,  '79,  1705. 
Ajssistants. 
3Iaj.  F.  U.  Farquhar,  submitted  estimate,  '66,  iv,  7. 
Capt.  M.  B.  Adams,  '75,  i,  53,292. 
Estimates* 
By  Lieut.  Col.  J.  D.  Graham,  for  extension  of  piers  600  feet  to  12  feet  of  water, 

repairs,  and  dredging,  $31,559.60,  S.  Doc.  42,  35th  Cong.,  Ist  Sess. 
By  Major  Farquhar,  under  direction  of  Colonel  Cram,  for  repairs  and  extenaion  of 

west  pier  and  dredging  115  feet  wide  by  12  fi^et  de<»p,  ^1,112,  '66,  iv,  7, 73. 
By  Colonel  Cram,  additional  to  complete  the  work,  $10,6:58,  '67,  140, 148. 
By  Major  McFarland,  for  repairs  of  iigury  caused  by  freshet,  |9,000,  '68^  161 ;  to 

complete  the  work,  |6,000,  '69,  142. 
By  M^Jor  Harwood,  for  permanent  completion,  $3,500,  '73,  342;  $1,000,  '74,  i,  224. 
By  Major  Wilson,  for  completion  of  existing  project,  $26,092,  '79,  173,  IJIXJ. 
FinancinI  Statements. 
'66,  iii,  32;  '67,  :J0;  '68,  161,162;  '69,  141;  '70,  181;  '71,  196;  '72,  23:^,  '73^  342: 
'74,  i,  224;  '75,  i,  315;  '76,  ii,  563;  '77,  968;  '78^  130, 1266;  '79,  173,  1706. 
Operations. 
1856.  890  feet  of  pier  rebuilt  on  old  foundations ;  120  feet  of  pier  repaired,  S.  Doc.  42. 

35th  Cong.,  1st  Se«e. 
1867-^68.  Repairs  to  piers  continued  and  material  collected-  for  extension  of  west 

pier,  '68,  160. 
1868-^69.  East  pier  repaired  and  extension  to  west  pier  completed,  '69,  141. 
18<)9-70.  Repairs  and  extension  to  pier,  '70,  180. 
1870-71.  Repairs  of  west  pier-head  completed,  *7X  196. 
lf^l-72.  Extension  of  east  pier  90  feet,  '72,  44. 
1872-73.  No  operations,  '73,  342 
li^'S-^74,  West  pier-head  riprapped,  '74,  i,  224. 

lb74-75-7(>-77.  Slight  repairs  of  piers,  '75,  i,  315;  '76^  ii,  563;  '77,  968. 
1877-78-79.  No  operations,  '78,  130;  '79,  173. 
History  of  operations,  '79,  1705. 
Physical  Characteristics. 

'66,  iv,  6;  '67,  139. 
Pians. 
By  Lieutenant-Colonel  Graham,  for  repairs,  dredging,  and  extension  of  piers  to  12 

feet  of  water,  S.  Doe.  42,  35th  Cong.,  Ist  Sesn. 
By  Colonel  Cram,  lor  pile-pier  proposed,  description  of,  '66,  iv,  69. 
Projects. 
Original,  '75,  i,  315;  '76,  ii,  563;  '77,  9(«. 

By  Colonel  Cram,  in  18l>6,  lor  repairs  of  piers,  extension  of  west  pier  by  pile-pier 
3.50  feet,  and  dredging  channel  115  feet  wide  by  12  feet  deep;  approved,  except 
that  cribs  were  onlered  insteail  of  pile-pier,  '66,  iv,  7;  '67,  139. 
By  Mf^jor  Wilson,  for  east  x)ier,  480  linear  feet  of  i)ier  and  381  feet  of  supenKtmolme; 

west  pier,  791  linear  feet  of  8ui)eT8tructure,  '79,  1706.  ' 

History  of  early  projects,  '79,  1705. 
Surveys. 
By  Captain  Stansburj-,  in  1856,  S.  Doc.  42,  :i5th  Cong.,  1st  Sesa. 
Under  direction  of  Major  Wilson,  in  1878-^79,  '79,  1705. 
Maps. 
Of  northern  and  northwestern  lakes,  showtng  location  of  this  harbor,  '66^  u 
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Commerce. 

Just llicat ion  of  impiovement,  '79,  843)647. 
Statistics,  '79,  843,847,850. 
En^neers* 
Chief  of  Enginkebs. 

Reports,  '78,81;  '79,  106. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell,  1878  to ,  '78,  81;  '79,  106.    Report,  '79,  843. 

ASSISTA  XT 

Hiram  Haines,  1878,  '79,  843.    Report,  '79,  844. 
SSstimates.    (See  Plans.) 
Physical  Characteristics. 

General,  '79,  844, 846.     Obstructions,  snags,  etc.,  '79,  843, 845-847. 
Plans* 

By  Hiram  Haines,  for  a  complete  improvement  of  the  river  by  a  removal  of  snags, 
by  rock  excavation,  dredging,  and  construction  of  locks  and  dams,  at  an  esti- 
mated cost  of  $241,865,  '79,  845, 848.  For  a  partial  improvement  by  the  removal 
of  snags  and  rocks,  at  an  estimated  cost  of  $62,430,  '79,  849.  For  removal  of 
obstructioDB  :&om  Murder  Creek,  Sepulgah  River,  and  their  branches,  at  an 
estimated  cost  of  $8,000,  '79,  850. 
Sorveys. 

ld78-'79.  Examination  by  Hiram  Haines.    Report,  '79,  844. 


CONEmAVGH  ANO  KISKimiNETAS  BITEBS,  FA.— Survey  of. 

Commerce. 

Discussion  of  justification,  '-79,  1394. 
Eng^ineers. 

Chief  of  Engineers. 

Reports,  '78,  109;  '79,  147. 
Engineer  in  Charge. 

Maj.  W.  E.  Merrill,  1878-'—,  '78,  109.    Report,  '79,  1388. 

ASSI 8T ANT 

James  Worrall,  1878-79,  '79,  1388.    Report,  '79,  1390. 
Estimates.    ( See  Plans. ) 
Physical  Characteristics. 

Fall  of  Conemaugh  and  Kiskiminetas  Rivers,  between  Johnstown  and  the  Alle- 
gheny River,  '79,  1389.  Water  supply  by  means  of  reservoirs  is  sufficient,  '79, 
1391. 

Plans. 
By  James  Worrall,  for  water  communication  from  Havre  de  Grace,  Md.,  to  Pitts- 
burgh, Pa.,  havine:  a  vertical  lockage  of  2,700  feet,  dividtd  into  three  sections: 
Eastern  divisicm,  from  mouth  of  the  Susquehanna,  along  that  and  the  Juniata 
Rivers,  to  Frankstown,  with  a  canal  and  slackwater  navigation,  requiring  912 
feet  of  lockage,  at  an  estimated  cost  of  ^10,720,000:  difficulties  in  damming  the 
Susquehanna  River,  '79,  1392,  1393,  i:i97.  Middle  or  mountainous  division, 
firom  Frankstown,  on  the  Juniata,  to  Johnstown,  on  the  Conemaugh,  by  inde- 
pendent canals  and  partial  slackwater  navigation  on  the  Conemaugh  River, 
requiring  l,3i^  feet  of  lockage,  by  tunneling  through  the  mountains,  water 
supply  by  feeders  from  reservoirs,  at  an  estimated  cost  of  $15,607,000,  '79,  1392, 
1393,  1397.  Western  division,  from  Johnstown,  via  the  Conemaugh,  Kiskimi- 
netas, and  Allegheny  Rivers,  to  Pittsburgh,  by  slackwater  navi^»ation,  requiring 
449  feet  of  lockage,  at  an  estimated  cost  of  $4,518,700,  '79,  139;i,  l:J9G,  1397. 
Total  estimate  for  single  locks,  $.30,845,700;  for  double  locks,  $40,000,000,  '79, 
1397.  List  of  reservoirs,  '79,  1395,  1397.  Discussion  of  advantages  au(l  dis- 
advantages of  slackwater  navigation,  '79,  1392.  Discussion  of  possibility  of 
surmounting  all  engineering  difficulties,  '79,  1388,  1391. 

State,  Private,  and  Corporate  H^orlc. 
The  **main  line  of  Pennsylvania's  public  works, '^  running  from  Philadelphia  to  Pitts- 
burgh, consisted  of  railway  from  Philadelphia  to  Columbia,  canals  from  Co- 
lumbia to  the  foot  of  the  Allegheny  Mountains,  portage  railway  across  the  Alle- 
ghenies,  and  canal  and  slackwater  navigation  from  Johnstown  to  Pittsburgh, 
about  409  miles  in  length,  '79,  1390. 
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Surveys. 

187a-^9.  Under  direciton  of  Mai.  Merrill,  by  James  Worrall,  reconnaissance  of  Cooe- 
maugh  and  Kidsiminetas  Rivers ;  also  a  survey  for  water  communication  from 
Ohio  River  at  Pittsburgh,  Pa.,  to  the  Chesapeake  Bay  at  Havre  de  Grace,  Md., 
via  Allegheny,  Kiakiminetas,  Conemangh,  Juniata,  and  the  Susquehanna  Riv- 
ers.   Reports,  '79,  1388,  1390. 


CONNEC'TICU'T  RITEII«~Improvement  of. 

(Including  improvement  below  Hartford,  at  Saybrook  Bar,  at  month  of  Salmon  Riv^ 

and  above  Hartford.) 

Appropriattoiis. 


Tear. 


Below 
Hartford. 


Above 
Hartford. 


BeCereiioea. 


1829. 
1836. 
1870. 
1871. 
1872. 
1878. 
1874. 
1875. 
1876. 
1878. 
1879. 


Total. 


Total,  inclading  1879 $320,130 


$180 
20,000 
20,000 
86,000 
40,000 
20,000 
20,000 
20,000 
20,000 
80,000 
10,000 


*  $20, 000 
20,000 
25,000 
20,000 


Act  of  March  2. 

'73  900. 

'7o!74,447;   ^,84,766;    >73,  1O08L 

'71,86.7^,702, 

'72,  82,  h:sr>. 

'73,90,^)1 

'74,1,  mi.  11,249. 

'76,1,  \]iK  IK  200. 

»76, 1,  }l,  Ll2^  '77,45^205. 

'78  60.-47- 

'79,  66, 31  e. 


285,130 


86^000 


*One-half  of  the  amount  appropriated  for  Connecticiit  Blver  Jime  U,  1870. 

Summary  of  appropriations,  '77,  207. 
Commerce. 

Statistics, '68,  779;  '70,448;  '71,760,763:  '72,835,846;   '73,986,990,1001;   '76^ 
i,  213;  '77,  206;  '78,  247,248;  '79,  319,320. 
Contracts. 


Year. 


Name. 


Price. 


Beferenoea. 


1870.. 

1870.. 

1871.. 

1871.. 

1871.. 

1872.. 

1872.. 

1873.. 

1874.. 

1874.. 

1875.. 

1875. 

1877.. 

1878.. 

1878.. 

1878.. 


ig  Company. 


Alban^ 

E.  R.  Reward 

M.  F.  Bralnard 

W.D.Daisley*    

C.  McClellttn  &Son  

M.  F.  Brainard    

G.W.  Townsend 

W.E.  Redding 

F.H.  Smith 

Goodspeed 

do 

F.H.Smith 

G.  W.  Townsend. 

Sidney  EdaaU 

RN.  &A.J.Beardsley. 
F.H.  Smith 


Pile-work 

Dredgins; 

Removal  of  rook 

Bnilding  wing-dams . 

Dredging 

Removing  wreck 

Granite  

do 

Dredging 

Granite  '""*...'.*!'.. 
Removal  of  wreck. . . 
Building  wing-dams . 

Dredging 

Granite 


t2.23  per  ton.. 
fl.93  per  ton. . 
100  per  day    . 

$75  per  day 

$1.59  per  ton  . 


77  cents  per  ton. 


'70,448j  '71,73«. 

'70,448;  '71,756. 

'71,  760. 

'71,  780. 

'71,700. 

'72,836. 

'72,835. 

'73,985. 

'75, 11,  297. 

'76, 11,  297. 

'75,  a,  298. 

'76,  ii,  298. 

'77,205. 

'78,248. 

»79,  317. 

'79,318. 


*  Failed  to  enter  into  contract,  '72, 831. 

Abstract  of  bids,  '70,  447;  '7X  758;  '72,  834;  '73,  985;  '75,  i,  297,298;  '77,  205: 
•78,248;  '79,317,318. 
Engineers. 
Chief  op  Engineers. 
Reports,  '67,  18,44;  '68,  66  (suggesting  the  use  of  Long's  Scraper,  '68,  782);  '69, 
57;  '70,  74;  '71,  84,85;  '72,  84;  '73,  90;  '74,  i,  100,101;  '75,  i,  109,110;  '76, 
i,  50,51;  '77,  45;  '78,  49,50,249;  '79,  55,56. 
Engineers  in  Chakge. 
Capt.  W.  H.  Swift,  1836-'37,  '68,  782;  '73.  993,996. 
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CONNISCTICITT  RITBn-GontinQed, 

EBSineers— Gontinned. 

hlaj,  D.  C.  Houston,  1667-70.    Reports,  '67,  448;  '68,  754,782;  '69,  409. 
Mi^.  G.  K.  Warren,  1870-'—.    Reports,  '70,  446:  '71,  756,760,708;  '72.  830,835, 
836;  '73, 984, 986, 1003;  '74,  a,  248, 249;  '75,  ii,  297, 300 ;  '76,  i,  212, 213;  '77.  204, 
206;  '78»  246,247;  '79,  316,319. 
Assistant. 
Theo.  G.  Ellis,  '67,  450.    Reports  on  survey  itom  Hartford  to  its  mouth.  '68. 756 ; 
on  river  above  Hartford,  '71,  763;  on  sorvev  of  Enfield  Rapids  and  plan  for 
improvement,  '72,  840;  on  survey  and  plan  for  improvement  at  Saybrook  Bar, 
'73,  990 ;  on  canal  from  Hartford  to  Warehouse  Point,  '73. 1005;  on  survey  from 
Hartford  to  Holyoke,  *74,  ii,  250;  '75^  ii,  303;  '78.  264;  on  resistance  of  cords 
and  floats,  '76,  i,  213;  '78, 1,  380. 
Esilinates. 
By  M%).  Houston,  for  channel  from  Hartford  to  its  mouth,  8  feet  in  depth,  $70,000, 
and  910,000  annually  for  maintenance,  '68^  67,750,756;  '69,  58,409;  '70.  74. 
Revised  for  9-foot  channel  over  Saybrook  Bar,  $17,500;  for  12-foot  channel  over 
Saybrook  Bar,|62,000,  '68^  784. 
By  Theo.  G.  Ellis,  aggregate  for  present  needs,  $64,310,  '68,  779.    For  jetties,  dikes, 
and  dredffing  at  Saybrook  Bar,  $336,610,  '73, 969, 1000.    For  five  wing-dams  and 
locks  at  EnSeld  Rapids,  $850,000,  '71,  762,768.    For  various  plans  submitted, 
'72,  857.    For  canal  from  Enfield  Dam  to  Hartford,  $2,306,345,  '73,  1011. 
By  Mig.  Warren,  for  jetty  and  dredging  at  Saybrook  Bar,  $116,410,  '73,  989.    (1877) 
To  complete  JeUies,  $45,000,  '77.  45,206.    (1878;  To  complete  existing  project, 
$30,000,  '78,  50,247.    For  improvement  at  Enfield  Falls,  $870,000,  '72,  835, 838. 
For  thorough  improvement  from  Hartford  to  Holyoke,  $3,000,000,  '72.  836.    For 
canal  from  Enfield  Dam  to  Hartford,  $2,306,345,  '73,  1011.    For  completion  of 
proposed  project  above  Hartford,  $835,801,  '78^  50, 248:  '79, 56, 320. 
ExpeDOitares.     (See  also  Financial   Statements  and   Private  and  Corporate 
Work.) 
By  Union  Company,  from  1800  to  1835,  $44,271,  '68^  767. 
By  the  steamboat  company.  $34,000,  '68^  768. 
By  the  city  of  Hartford,  $12,000,  '68,  768. 
Financial  Statements. 
'69,  409;  '70,  448;  '71,  85;  '72,  82,83,835,836;  '73*  90,91,986,1005;  '74,  i,  101,  ii, 
249,250;  '75, 1,  110,  u,  300,303;  '76,  i,  51,212,213;  '77,  45,46,206,207;  '78,  50, 
247,248;  '79.56,319,320. 
Operations. 
1836-^37.  Believed  to  have  been  dredging  at  Saybrook  Bar,  '73,  990,996.    Former 

referred  to,  '67,  450;  '68,  67,767,768. 
Below  Habttord  : 
1870-^71.  Dredging  river  bars  and  piling,  '71,  84.    63,541  cubic  yards  removed, 

1871-^2.  8-foot  channel  at  lowest  water  obtained  by  dredgins^  '72, 82, 833.  114,063 
cnbic  yards  dredged  from  various  bars,  25  cubic  yards  soud  rock  removed,  and 
547  piles  driven,  ^72,  831,834. 

1873-'73.  West  jetty  at  Saybrook  Bar  in  progress,  19,289  cubic  yards  dredged  from 
river  bars,  '73,  985 ;  and  a  wreck  removed,  '73,  969. 

1873-74.  Biver  bars  were  dredged,  giving  channel  50  to  70  feet  by  9 J  feet ;  west 
Jetty  at  Saybrook  Bar  built  out  1,600  feet,  '74,  i,  100,  ii,  248. 

1874-'75.  Dredfing  on  river  bars  continued ;  west  jetty  completed,  total  length  2,432 
feet;  east  jetty  commenced,  247  feet  built,  '75,  ii,  297,298. 

1875^6.  14,820  cubic  yards  dredged  from  river  bars;  east  jetty  lengthened  to  1,144 
feet,  '76,  i,  212. 

1876-^77.  Dredging  and  removal  of  a  wreck  in  progress;  repairs  to  west  jetty  made, 
'77,45,205. 

1877-78.  River  bars  dredged;  wreck  removed,  '78>  49,246. 

1878-79.  River  bars  and  Balmou  River  dredged;  east  jetty  extended  220  feet,  '79. 
55,56,316. 

.Aao  w  Hartford  * 

History  of  operations,  '73,  1003, 1006;  '78,  247;  '79.  319. 

1870-71.  Building  wing-dams,  '71,  84;  in  progress,  '71,  760. 

1871-72.  Wing-dams  built  on  Scantic  River  Bar,  Strong's  Island  Bar,  and  Farring- 
tonBar, '72,  82,835. 

1872-73.  Dredging  at  Barber's  Landing  Bar,  '73, 1005. 

1873-74.  Dredging  at  Barber's  Landing  Bar,  '74.  i,  101,  ii,  249. 
Physical  Characteristics. 

Described,  '67,  450.  General  discussion,  '68,  759 ;  '71,  765;  '72,  839,  845.  Of  Say- 
brook Bar,  '73,  988,  993.  Between  Hartford  and  Enfield,  '73,  1007.  Between 
Hartford  and  Holyoke,  '74.  ii,  251 ;  '75,  ii,  313,  369;  '78,  267,  391. 
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Plans*    (See  also  Projects  and  Estimates.) 

By  T.  6.  Ellis,  for  wing-dams,  *71,  765.    For  canal  aronnd  Enfield  Falls,  Tarioiis 
plans  proposed,  '72,  8»7,  847. 

By  T.  6.  Ellis,  for  dredging  and  piling,  '68^  778.    Piers  and  dredging  at  Saybrook 
Bar,  details,  '73,  iW. 
PriTate  and  Corporate  H^orfc.    (See  also  Expenditures.) 

Summary  of,  by  the  Union  Company,  from  1800  to  1835,  '68,  766.  Dredging  by  the 
steamboat  company  and  city  of  Hartford,  '68,  768;  '70,  447.  Summary  of,  by 
the  Connecticut  River  Company,  '72,  843.  Dredg^ing  and  scraping  by  the  steam- 
boat company  at  Saybrook  Bar,  '73,  996.  Dredging  river  bars  by  Hartford  and 
New  York  Steamboat  Company  in  1876,  '77,  45,  '.i04. 
Projects. 

By  Maj.  Warren,  for  wing-dams  at  five  places  between  Hartford  and  Enfirid  Bap- 
ids,  '71,  84,  757. 

By  Maj.  Houston,  for  channel  200  feet  by  8  feet,  below  Hartford,  by  dredging  and 
scraping  the  bars,  '6IB,  66,  750,  755,  776;  '69,  57,  409;  '70,  447. 

By  Maj.  Warren,  for  jetties  and  dredging  at  Saybrook  Bar,  '73,  985. 
Secretary  of  H^ar. 

Recommends  publication  in  full  of  Mi^.  Warren's  surveys  and  examinations  between 
Hartford  and  Holyoke,  '78,  248. 
Sanreys. 

Above  Habtford  : 

1871-^75.  By  T.  G.  Ellis,  under  direction  of  Mi^.  Warren.    Reports,  '72,  836,  840; 
'73,  1003,  1005;  '74,  ii,  250;  '75,  u,  300,  303;  '78,  249,964. 

Below  Hartford: 

1720.  Mr.  John  Copp,  '73,  992. 

1770.  Capt.  Abner  Parker,  '73,  993. 

1836.  J.  W.  Adams,  under  direction  of  Capt.  Smith,  '73,  993. 

1835-»36-'45-'49-»50.  By  Coast  Survey,  '73,  993. 

1867.  By  T.  G.  Ellis,  under  direction  of  M^.  Houston,  '67, 16,44,450.     Reports, '68, 
754  756. 

1872.  By  T.  G.  ElUs,  under  direction  of  Maj.  Warren.    Reports,  '73,  986,990. 

1875.  By  T.  G.  ElUs,  under  direction  of  Maj.  Warren.    Report,  '76,  i,  21U, 

1879.  By  T.  G.  Ellis,  under  direction  of  Lieut.  Col.  Wan-en,  '79,  316. 

Maps. 
Map  of  Saybrook  Bar,  in  1873,  under  direction  of  Mi^.  Warren,  *73,  9B7.     Map 
of  surveys  between  Hartford  and  Holyoke  from  1H71  to  1875,  by  T.  O.  Ellis,  nnder 
direction  of  Maj.  Warren,  Plates  Nos.  I  to  XVI,  inclusive,  '78,  39si.    Map  show- 
ing survey  of  Saybrook  Bar,  '79,  318. 

[C.  C] 


COOS  BAT,  OREO.— iMPROYEBfENT  OF. 

A  pproprintions. 

18^*9,  ^40,000,  '79,  182. 
Commerce. 

Beuelit  of  improvement  to  commerce,  '79,  1854. 
Statistics,  '79,  1794, 1854. 
Engineers. 
Chief  OF  Engineers. 

Reports,  '78,  139;  '79.  182,183. 
Engineers  in  Charge. 

Maj.  J.  M.  Wilson,  1878,  '78.  138;  '79,  180,  183.     Report,  '79,  1791. 

Maj.  G.  L.  Gillespie,  1879,  '79,  180,  183.    Report,  '79,  1854. 

A.8SI  ST  A  NT 

C.  M.  Bolton,  '79,  1791,  1794.     Report,  '79,  1795. 
Estimates.    (See  Plans.) 
Physical  Characteristics. 

Dijscription  of,  '79,  1792,  1793,  1795.     Tides  and  cnrrents,  '79,  1793. 
Plans. 
By  Major  Wilson,  1879,  for  improving  entrance  by  constructing  two  stone  training- 
walls  to  obtain  a  channel  '22  feet  at  low-water ;  estimated  cost,  $972,000,  '79, 
182,  1796.     Referred  to  Board  of  Engineers,  '79,  1793, 1794, 1795, 1796, 1854. 
Surveys. 

1878.  Ordered  and  in  progress,  '78,  139. 

1879.  Of  entrance  completed  by  C.  M.  Bolton,  '79,  183,  1791,  1795. 
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COOSA  BITISB,  AliA.  ABIB  CIA.— iMPRavKMlNT  of. 

A  ppropriations. 

1876 130,000, '77,  91. 

1^8 75,000  '78,  104,763. 

1879 45,000, '79,  141,1271. 

Total  to  1879 $150,000 

Commerce. 

Reqiiirementa  of,  *71,  564,570;  '72,  540;  *75,  ii,  663;  '79,  1270. 
Statistics,  '79,  1270. 
Engineers. 
Chief  of  Engineers. 

Reports,  '70,  31,  63;  '71,  64,  69;  '72,  59;  '77,  90;  '78,  104;  '79,  106,  140. 
Engineers  in  Charge. 

Mf^J.  C.  B.  Reese,  1870,  70,  63. 

Capt.  A.  N.  Damrell,  '1870,  '70,  63. 

Col.  J.  H.  Simpson,  1870.     Report,  '71,  562. 

Maj.  W.  McFarland,  1^71-75.     Reports,  '71,  561;  '72,  502,  516;  '75,  ii,  661. 

Capt.  W.  R.  King,  1877  to .     Report®,  '77,  579;  '78.  762;  '79,  1^9. 

J^flfiT  ATA  Itf  TH 

H.  C.  Fill'ebrown.     Report,  '71,  564. 
J.  C.  Long.     Report,  '72,  536. 
B.  W.  FroBel.     Report,  '75,  ii,  562. 
R.  C.  McCalla.    Report,  '78,  763. 

Lient.  William  L.  Marshall.    Reports,  '77,  597;  '78,  768;  '79,  1969. 
Estimates. 

By  Colonel  Simpson,  1871,  for  completion  of  survey,  |6,000,  *71,  563. 
By  H.  C.  Filiebrown,  1871,  for  removing  obstrnctions  from  river  for  a  distance  of  77 
miles,  from  Greensport  to  Selma,  Rome  and  Dalton  Railroad  crossing,  $278,464.60, 
•71,  570-972. 
By  Maj.  McFarland,  1872,  for  channel  for  vessels  drawing  3  feet  of  water,  from  Greens- 
port  to  Wetumpka,  134  miles,  $2,340,746.75,  '72,  505;  from  Wetampka  to  Selma, 
Rome  and  Dalton  Railroad  crossing,  $1,923,020,  '72,  507. 
By  Migor  McFarland,  1H74,  for  4-foot  channel  irom  Rome  to  Mills  Creek,  $180,000, 

'75,  ii,  662. 
By  B.  W.  Frobel,  1875,  for  channel  80  feet  by  4  feet,  ficom  Rome,  Ga.,  to  month  of 

Great  Mills  Creek,  120  miles,  $81,679,  *75,  ii,  664-668. 
Bv  J.  C.  Long,  1872,  for  channel  from  near  Wilsonville  to  Greensport,  94  miles, 

$470,668,  '72,  543. 
By  Lient.  Marshall,  1877,  for  3-foot  channel  from  Selma,  Rome  and  Dalton  Railroad 

bridge  to  Greensport,  $313,000,  '77,  598. 
By  Lient.  Marshall,  1878,  for  dams,  locks,  and  riprapping  at  Whistenaut's  and  Ten 

Island  Shoals,  $155,616.23,  '78,  766. 
By  Capt.  King,  1879,  completion  of  existing  project,  $402,347,  '79, 1271. 
Financial  Statements. 

'71,  562;  '77,  91,  598;  '78,  104.  763;  '79,  141,  1271. 
Operations. 

1876-77.  Begun  at  Horse  Leg  Shoals,  near  Rome,  '77,  597. 
1877-78.  At  varions  shoals  between  Rome  and  Greensport,  '79,  140,  1969. 
Pliysical  Ciiaracteristics. 

'71,  563,  570;  '72,  502,  536,  540;  '77,  598;  '78,  763. 
Projects. 
By  Capt.  King,  1877,  for  improving  river  from  Greensport  to  Selma,  Rome  and  Dal- 
ton Railroad  bridge,  and  for  4i-foot  channel  from  Great  Mills  Creek  to  Rome; 
estimated  cost,  $552,347,  '77,  598. 
By  Captain  King  and  Lieutenant  Marshall,  1878,  for  dams  and  locks  at  Whisteuant's 
Mill  and  Ten  Island  Shoals;  estimateil  cost,  $155,616.23,  '78,  766. 
Surveys. 

1870-71.  By  H.  C.  Filiebrown,  under  direction  of  Major  Reese,  Captain  Damrell, 
Colonel  Simpson,  and  Major  McFarland.    Reports,  '71,  561,  562,  564;  '72,  502. 
1872.  By  J.  C.  Long,  under  direction  of  Miijor  McFarland.     Reports,  '72,  516,  536. 
1874.  By  B.W.  Frobel,  under  direction  of  Major  McFarland.     Report.s,  '75,  ii,  661, 
662. 

1878.  By  R.  C.  McCalla,  under  direction  of  Captain  King  and  Lieutenant  Marshall. 
Reports,  '78,  762,  7(». 

1879.  Under  direction  of  Captain  Damrell,  '79,  100. 
Maps. 

Of  Ten  Island  Shoals,  under  direction  of  Lieutenant  Marshall,  '78,  764. 
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COOSA  BITER  TO  TBHTIVISSSEB  RIT£B.-<See  Tenkkssbb  akd  Cooai 

Rivers,  etc.) 


COOSAlTATTfiB  BITEB,  GA«— (See  Oostenaula  River.) 


COQUILiLE  BIVISB,  OBBO.— Subvrt  or. 

Commerce- 
Present  methods  of  transportation!  *74,  ii,  366 ;  *79,  1807,  1809. 
Statistics,  '79,  1808. 

Engineers. 

Chief  op  Engineers.    • 

Reports,  '73,  108;  '74,  i,  118;  '78*  139;  '79.  183. 
Engineers  in  Charge. 

Maj.  H.  M.  Robert,  1873,  '73,  108.    Report,  '74,  ii,  364. 

Mi^*.  N.  Miohler,  1874,  '74,  i,  117.    Report,  '74,  ii,  364. 

M«g.  J.M.  Wilson,  1878-'—,  '78,  137;  '79,  183.    Report,  '79,  1806. 

A  Q  aj  8T  ANT 

C.  M.  Bolton,  '79,  1806.    Report,  '79,  1809. 
Estimntes. 

By  Ma^Jor  Michler,  for  a  canal  from  Low's  place  to  Coos  Bay,  $349,692,  *74,  ii,  368. 
By  M%jor  Wilson,  for  dams  and  training- walls  at  month,  (164,200,  '79,  1806, 1810. 
Physical  Ciiaracteristics. 
Description  of,  '74,  ii,  365,  366,  367 ;  '79,  1806,  1807,  1809.    Fertility  of  valley  trib- 

utary  to  river,  '74,  ii,  365 ;  '79,  1807, 1809.    High-water  marks,  »74,  ii,  367 ;  '79, 

loU7. 

Plans. 

By  Major  Michler,  1874,  for  a  canal  from  Low's  place,  on  Coqnille  River,  to  Gooe 
Bay,  27,180  feet  by  30  feet,  by  4  feet  deep  at  low-water  mark,  at  estimated  cost 
of  |:)49.592,  '74,  ii,  367,  368. 

By  Mi^or  Wilson,  1878,  to  improve  the  month  of  river  by  oontinning  work  on  dams 
and  training- walls  commenced  by  private  parties,  the  object  of  the  work  being 
to  produce  sconring  effect  on  the  inlet ;  estimated  cost,  (164,200,  '79,  1808,  IdlO. 
Private  and  Corporate  IV^orfc. 

1879.  Private  parties  bes an  a  dam  600  feet  below  month,  with  training- walls  to  pro- 
duce scouring ;  worK  suspended,  '79,  1808,  1809. 
Surveys. 

1873.  Examination  of  navigable  outlet  ordered,  '73, 106 ;  '74, 1, 118.  ICade  by  Maioi 
Michler,  '74,  ii,  364. 

1878.  Survey  ordered;  completed  by  C.  M.  Bolton,  '78,  139 ;  '79,  183, 1809. 


COBPUS  CHBI8TI  AND  ABANSAS  PASS,  TEX.-Improvement  Of. 
Al 


1879,  $35,000,  '79,  111. 
Commerce. 

Justification  of  improvement,  '71,  531;  '79,  933,  936. 
Statistics,  '71,  527,  528,  531. 
Engineers. 
Chief  of  Engineers. 

Reports,  '70,  31,  62;  '71,  66;  '78»  85;  '79,  111,  112. 
Board  of  Engineers. 

Ordered  to  convene  at  New  York,  July  1,  1879,  '79,  928. 
Engineer  in  Charge. 

Maj.  C.  W.  Howell.    Reports,  '71,  626;  '79,  928. 

A  Q  CT  AT<  ANTS 

Lieut.  E.A.  Woodruff,  1870,  '71,  66.    Report,  '71,  526. 
H.  C.  Collins,  1878,  '79,  933.    Report,  '79,  934. 
H.  S.  Douglass  and  W.  H.  Hoffman,  1878,  '79,  934. 
Estimates.    (See  also  Projects.) 
By  Lieutenant  Woodruff,  for  cost  of  Ist  plan  (see  Plans),  $31,794.48;  2d,  149,600; 

3d,  1688,355.25;  4th,  $99,000;  5th,  $31,293.90,  '71,  529,  530. 
By  Major  Howell,  for  cost  of  1st  plan  (see  Plans),  $11,748;  2d,  $31,133.40;  3d, 
$167,222.10  and  $198,888.75;  4th,  $2,000;  5th,  $30,555.50,  '79,  932,  933. 
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CORPUS  CMIUSTI  AMU  AMAMBAM  PAM,  TEX.--ContiBaed. 

Financial  Statements. 

•79,  HI,  928. 
Piiyslcal  Cliaracteristies* 

General,  '71,  527,  et  seq. ;  '79,  939,  994,  ot  seq. 
Plans. 

By  Lient.  WoodrofT:  (1)  for  ffroins  of  pUe-work,  normal  to  ciiove-line;  (3)  for  a 
system  of  riprap  Jetties;  (3)  for  a  canal  from  month  of  Turtle  GoTe  to  Corpiis 
Christi  Bay,  4  miles  in  mgth,  150  feet  vide,  and  10  fiset  deep;  (4)  for  a  system 
of  riprap,  by  building  triangular  prisms  of  palm,  palmetto,  or  mangrove,  fin>m 
Turtle  Cove  to  the  Gulf  coast-line :  (5)  for  a  revetment  or  jetty  on  norui  side 
of  entrance  to  the  canal,  1,400  feet  lonff  and  10  feet  wide,  *7i,  529,  530. 

By  Mig.  Howell :  (1)  for  closing  Corpus  Christi  Pass  by  a  dam ;  (2)  for  deepening 
^jresent  channel  between  Corpiu  Christi  Bay  and  Aransas  Pass  to  a  depth  of  10 
feet;  (3)  for  dredsing  other  channels  than  the  one  already  in  use;  (4)  for  the 
prevention  of  driftmg  of  sandoff  from  the  lower  portion  of  Saint  Joseph^s  Island 
into  shoal  portions  of  the  Pass ;  (5)  for  dredging  a  ohannel  in  Aransas  Pass  to 
the  depth  of  10  feet  and  width  of  100  feet,  '79,  930,  981. 
Prirate  and  Corporate  W^ork. 

1869.  Work  by  private  enterprise  for  the  improvement  of  the  channel  by  extension 
of  jetties,  to  cut  off  secondary  channel,  and  to  aid  in  deepening  main  channel, 
'71,  528;  '79^  990,  937.  Channel  between  C«rpas  Christi  and  Aransas  Pass 
deepened  by  private  enterprise,  '79,  930. 

Projects. 
By  M^j.  Howell:  (1)  for  deepening  channel  over  the  bar  at  the  entrance  to  Aransas 
Pass,  by  means  of  fascmee,  thus  contracting  the  current  and  increasing  its 
scouring  effect,  at  an  estimated  cost  of  |60,405 ;  (fH)  for  the  proteetion  of  the  end 
of  Mustang  Isliind  from  erosion,  by  a  matting  ot  lascines  ballasted  with  stones, 
at  an  estimated  cost  of  #126,440,  '79,  930,  931,  932. 

SnrFeys. 

1870.  By  Lieut.  Woodruff.    Reports,  '71,  526,  528. 
187a  By  H.  C.  Collins.    Reports,  '79,  928,  934. 

liAPS. 

Hap  of  the  coast  of  Texas  and  maps  on  enlarged  scale  of  Corpus  Christi  and 
Aransas  Bays  and  their  coimections,  followed  by  plans  of  dam  and  Jetty,  '79, 934. 


COUNCIIj  BJLUFF8.*-(See  MiasouBi  Bivbr.) 


COlVXiITS  RITCB,  Hr.  T.-~8nrvey  ordered  by  aot  of  March  3, 1879,  '79, 183. 


CRAHTBERRir  IN JLET,  N.  J.— Subvxt  ov. 

Engineers. 

Enoinsbr  in  Chabox. 
1865.  Col.  J.  B.  Qraham.    Beport^  '66»  i,  37. 
Surveys. 

1852,  $1,000  appropriated  for  survey  by  act  approved  Angost  30. 


CRfiSCKf T  CITT,  €AIi«— ExAiONATtON  of. 

(See  also  Pacific  Coast,  Harbor  of  Bxfuox.) 

Engineers. 

Chief  of  Engineers. 

Eeports,  '67,  51  j  '77, 123;  '78^  136;  '79, 180. 
Board  of  Engimebrs. 
Of  the  Pacific  Coast  met  August,  1876,  to  '^examine  the  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  view  of  establishiiur 
a  breakwater  and  harbor  of  reftiffe.''    The  board  do  not  consider  it  well  adaptea 
for  a  harbor  of  refnge.    Report,  ^77,  1063. 
(Lieutenant-Colonels  Williamson,  Alexander,  and  Stewart,  and  Mi^or  Mendell.) 

11  BN 
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CRB8CENT  CITY,  CAM^^r-KUmHtniA 

E  ngf  iieer»— Oontinned. 
Engineers  in  Charge. 
5faj.  R.  S.  Willianuon.    Beport,  '67,  515. 
Lient.  CoL  B.  S.  Alexaniler.    Beport,  '79, 1785. 

AjSSISTANT. 

Lient.  W.  H.  Heaer.    Report,  '67»  517. 
Eseimates. 

By  Lieut.  W.  H.  Heoer,  for  a  breakwater,  ^,178,006,  '67,  518. 
By  Board  of  Engineen,  for  a  breakwater,  |6,022,940,  '77,  1059. 
Plans. 
By  Lieat.  W.  H.  Hener,  for  coiistmction  of  a  breakwater  of  stooe,  3,767  feet  in 

length,  '67,  518.    Compared  with  European  breakwatexs^  *67,  516. 
By  Boanl  of  Engineers,  for  a  breakwater,  '77, 1059. 
Survers* 
Inolnded  in  the  Coast  Survey,  '67,  517.    Examination  by  Board  of  Engineers,  '77, 

1053.    Examination  ordered  by  act  of  June  18,  1878,  aaaigned  to  Lieat.  CoL  K 

S.  Alexander,  '78^  136.    Report,  '79, 1785. 


CRISFIELD  HARBOR,  HID.— Improybmsnt  of. 

Appropriations. 

1875,  $37,317.50,  '75,  i,  88^  n,  71 ;  '76^  i,  64,  290. 
Commerce. 

Statistics,  '75,  ii,  106-108. 
Contracts. 

1875.  G.  H.  Ferria,  dredeing,  at  13f  cents  per  cubic  yard,  '75.  u,  71 ;  '76^  i,  64,  290. 
Abstract  of  contracts,  '75,  u,  106-108. 
Abstract  of  bids,  '75,  ii,  72. 
finirineers. 
Chief  of  Enginbers. 

Reports^  '75,  i,  87,  90;  '76^  i,  64. 
Engineer  in  Chabob. 

Maj.  W.  P.  Craighill,  1874.    Reports,  '75,  ii,  71,  105 ;  '76^  i,  290. 
Assistants. 

Charles  Humphreys,  '75,  ii,  106. 

Henry  Bacon,  in  immediate  charge,  1875.    Report,  '75,  ii,  106. 
Capt.  C.  B.  PhiUips,  '76.  i,  290. 
Estimates. 
JBy  (Henry  Bacon,  adopted  by  Mi^or  Craighill,  for  a  channel  of  uniform  width  of  150 
feet,  67,200  cubic  yards  excavation,  ^0,405 ;  for  channel  400  feet  to  300  feet  and 
150  feet  in  width,  128,700  cubic  yards  excavation,  t:i7,317.50,  '75,  ii,  105, 107. 
Financial  Statements* 

'75,  i,  88,  ii,  71;  '76^  i,  64,  290. 
Operations* 
1874-75.  Dredging,  by  contract,  36,195  cubic  yards,  '76,  i,  88,  ii.  71. 
1875-^76.  Removalof  202,194  cubic  yards  by  dredging,  completing  the  work.    Re- 
sults, channel  12  feet  deep,  266  feet  to  425  feet  in  width,  and  a  basin  on  bodi 
sides  of  the  railroad  wharf,  '76,  i,  64,  290. 
•Piiysical  Ciiaracferlstics* 

Described,  '75,  ii,  106. 
Projects. 
By  Henry  Bacon,  adopted  by  Major  Craighill,  for  dredging  channel  12  feet  deep  and 
excavating  a  basin,  '75,  i,  88,  ii,  71 ;  '76^  i,  290.    Completed,  '76,  i,  64,  290. 
Snrveys. 
1874.  Examination  by  M%jor  Craighill,  and  survey,  under  his  direction,  by  Heniy 
Bacon.    Reports,  '75,  ii,  105. 


CROATAN  SOUMD,  BT.  C.—Brrakwateb  at. 

Appropriations. 

1843 $15, 000,    Act  of  March  1. 

1852 50,000.    Act  of  August  30. 

Engineers. 

Chief  of  Engineers. 
Report,  '66,  i,  7. 
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CROHr  SHOAUS,  BraLA'iFAME  BAT,  N.  JT.— Survey  of. 

Examlnatioa  and  Survey. 

For  an  artificial  harbor  or  breakwater  ordered  by  act  approved  March  3,  1873,  as- 
signed to  Lient.  Col.  J.  D.  Kurtz,  *74,  i,  93,  and  made  under  his  direction  by  F. 
M.  Eppley  in  Angnst,  1873.    Reports,  '74,  ii,  146-154. 
Estimates. 

By  Lientenant-Colonei  Knrtz ;  aggregate,  $10,477,520,  '74,  ii,  154. 
Plans. 
Proposed  by  Lieutenant-Colonel  Kurtz,  to  establish  a  harbor  of  refuge,  the  following 
works  are  necessary :  1st,  a  solid  breakwater  along  the  shoal ;  2d,  opening  the 
channel  of  approach  by  dredging;  3d,  ice  piers  across  the  upper  end  of  the  har- 
bor, '74,  ii,  147. 


CIJIVRE  RITER,  MISSOURI.— Survey  of. 

Commerce. 

Amount  of  commerce,  '72,  393.    Large  quantities  of  ooai  and  iron,  '72,  392.    Im- 
provement not  justified,  '72,  391,  392. 
En^neers. 
Chief  of  Engineers. 

Reports,  '71,  59;  '72,  56;  '79,  133. 
Ekoinebr  in  Charge. 

Lieut.  Col.  W.  F.  Kaynolds,  1872  to .    Report,  '72,  390. 

Assistant. 
A.  H.  Blaisdell,  '72,  391. 
Estimates.    (See  Plans. ) 
Pliysical  Cliaracteristics. 

General  characteristics  of  river,  '72,  390. 
Plans. 
By  A.  H.  Blaisdell,  C.  £.,  1872,  for  improvement  of  river  from  its  mouth  to  Big 
Creek,  for  4-foot  channel,  |48,292.50  j  for  6-foot  channel,  f80,736.    To  Big  Creek 
Bar,  not  including  the  removal  of  said  bar,  for  4-foot  channel,  $14,015 ;  for  6-foot 
channel,  |20,671.     To  within  ^  of  a  mile  of  Big  Creek,  for  4-foot  channel, 
t33.677.50;  fbr  6-foot  channel.  $60,065,  '72,  395.    Plans  not  approved  by  the 
engineer  in  charge,  who  considers  that  this  stream  is  one  whicn  should  not  be 
improved  by  the  government,  '72,  391. 
Surreys. 
Ordered  by  act  approved  March  3.  1871,  assigned  to  Lieut.  Col.  W.  F.  Raynolds,  and 
made  under  his  direction  by  A.  H.  Blaisaell.    Report,  '72,  391.    Ordered  by  act 
approved  March  3,  1879,  assigned  to  Capt.  A.  Mackenzie,  '79,  133. 


CCMBERI^ABrD  RITE R.— Improvement  of. 
Al 


Ih32,  for  Cumberland  River $.30, 000.    Act  of  July  7. 

1834,  for  Cumberland  River 30, 000.    Act  of  June  28. 

1836,  for  Cumberland  River 20, 000.    Act  of  July  7. 

1837,  for  Cumberland  River 55, 000.    Act  of  March  3. 

1838,  below  Nashville 20,000.    Actof  July  7. 

1871,  below  Nashville 30,000,  '71,  62,  467;  '72,  462;  '74,  i,  578. 

1872,  below  Nashville 20, 000,  '72,  58,  462 ;  '74,  i,  578. 

1873,  below  Nashville 25, 000,  '73,  62,  548 :  '74,  i,  578. 

1875,  below  Nashville 25,000,  '75.  i,  76,  790. 

1878,  below  NashviUe 45,000,  '78,  103,  759. 

1879,  below  Nashville 40,000, '79,  i:J9,  1265. 

1876,  from  Nashville  to  Kentucky  State 

line 15,000,  '77,90,593,596. 

1878.  from  Nashville  to  Kentucky  State 

line 20,000,  '78,  103,760. 

1879.  from  Nashville  to  Kentucky  State 

line 18,000, '79.  139,  1266. 

1876,  from  State  line  to  Smith's  Shoals..  10,000,  '77,  90,  594,  596. 

1878,  from  State  line  to  Smith's  Shoals..      8, 000,  '78,  103,  760. 

1879,  from  Sute  line  to  Smith's  Shoals..      6, 000,  '79,  139,  1266. 
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▲ppropriatloas— Continued. 

1876,  at  8mith'8  ShoalB |35,000,  '77,  90,  595,596. 

1^78,  at  Smith's  ShoaU 30,000,  '78^  103,  761. 

1879,  at  Smith's  Shoals 15,000,  '79,  139,  1267. 

1876,  from  Smith's  Shoals  to  Falls  of  Com- 

Wland 2,000, '77,  90,  596. 

1878,  from  Smith's  Shoals  to  Falls  of  Cam- 

Wland 2,000, '78.104,761. 

Total  to  1879 $491,000 

Statements  of  appropriations,  '74,  i,  578;  '77,  593;  '79,  1268. 
Commerce. 

Justification  of  improvement  and  importance  of  river,  '71,  468,  480,  485;  '74^  i,  70, 
578,  579 ;  '75,  i,  791 ;  '77,  596.  Present  transit  of  coal-bargee  on  upper  river  by 
''  coal  tides,"  '71,  470,  471 ;  '75,  i.  795,  798.  Necessity  of  increased  faclUtiee  for 
commerce,  '75,  i,  795,  798 ;  '77,  594.  Duration  of  present  navi^ble  stages,  '71, 
478;  '75,  i,  795;  '77,  597.  Obstructions  to  navigation,  list  of,  '71,  470.  Coal 
transportation,  cost  of,  '71,  482 ;  '75,  i,  798.  Coal  and  iron  mines,  deseription 
of,  '71,  481.  Present  piojeots,  1877,  demgoed  to  improve  downstream  naviga- 
tion on  upper  river  alone,  '75,  i,  790,  795 ;  '77,  595 ;  '79,  1266.  Improved  con- 
dition of  river,  '79,  1266. 

Statistics,  '71,  468,  485,  490;  '75,  i,  798 ;  '77,  596. 
Comtracns. 

1871.  J.  H.  Maddox,  removal  of  obstructions,  rock  excavation,  eonstniotion  of  wiiif- 
dams,  and  dredeing,  '71,  467,  468 ;  death  of,  October,  1871,  contract  annallea, 
'73,  547. —1872.  F.  L.  Dewes,  rock  excavation,  construction  of  wing-dama,  and 
dredging,  '73,  547;  extended  to  1874;  re-extended  to  Januarv,  187.5,  '74,  i,  577; 
completed  Auffust,  1874,  '75,  i,  76,  790 ;  all  work  done  thereafter  by  hired  labor. 
Advantages  of  hired  labor  over  contract- work,  '74,  i,  578. 

Chief  of  Enoinsers. 
Reports,  '71,  62;  '72,  58,  59;  '73,  68;  '74,  i,  70;  '75,  i,  76;  '7«,  i,  86;  '77.  89; 
'78,  103 ;  '79,  i:«. 
Engineers  in  Charge. 
Mai.  G.  Weiteel,  1870-'73.    Reports,  '71,  467,  490 ;  '72,  462,  463. 
Miy .  W.  McFarland,  1873-'76,  '73,  61,  547.    Reporte,  '73,  547 ;  '74,  i,  577 ;  '75,  i, 

790  795. 
Capt.'w.  R.  King,  1876-'—,  '76^  i,  86.    ReiKirts,  '7«,  I,  714:  '77,  598;  '7^  759; 
'79,  1264,  1279. 
Assistants 
S.  T.  Abert,  '71,  468.    Report,  '71,  469. 
£.  Mead, '71,469. 
F.  Helhier,  '71,  469. 

Capt.  L.  C.  Ov^-rman,  '74,  i,  577 ;  '75,  i,  74.    Reports,  '76^  i,  714 ;  '77,  596. 
R.  C.  McCalla.    Report.  '75,  i,  796. 
F.  R.  Leavitt,  '75,  i,  799. 
8.  Whinery.    Report,  '79,  1280. 
Estimates. 
Preliminary,  of  Assistant  Abort,  1871,  for  improvement  of  upper  Cumberland  Sfver, 
as  follows:  From  Laurel  to  Point  Burnside,  35  miles,  $40,116,  '71,  479;  firom 
Point  Burnside  to  Nashville,  358  miles,  $163,724,  '71,  479.    For  improvement  of 
lower  Cumberland  River,  as  follows :  From  Nashville  to  mouth  of  river,  192 
miles,  $248,821,  '71,  480;  '72,  462;  '78,  759. 
Final,  of  Assistant  Abert,  1872.    From  Laurel  to  Point  Burnside,  $41,000,  '72,  471; 
'77,  596.    From  Point  Burnside  to  Nashville,  $194,331,  '72.  471 ;  '77,  596.    Ag- 
gregate increased  by  M^jor  Weitzel  to  $258,864,  '72,  472;  '74,  i,  578. 
Assistant  McCalla,  1875,  for  improving  Smith's  Shoals,  upper  river,  by  wing-dams, 
$52,044,  '75,  i,  798.    Increased  by  Major  McFarland  to  $70,000,  '75,  i,  7*;  '77, 
596.    Increased  by  Captain  King  to  $100,000,  '79,  139,  1265. 
M%|or  Weitzel,  1872,  for  improving  upper  river  by  locks  and  dams,  $4,000,000,  '72, 

472;  '75,  i,  795. 
Captain  King,  1877,  for  improving  Smith's  Shoals  by  locks  and  dams,  to  cost,  in  all 

T^i.<^KAl^{1i4:«r     m^i^a  f.lian  ft  I    OHH  000     ••ff    ^Qr; 


probabmty,  more  than  $1,000,000,  '77,  595. 
sistant  8.  Whinery,  1879,  for  ] 


Assistant  S.  Whinery,  1879,  for  passage  of  Cumberland  Falls  by  looks  and  canal  at 

cost  of  $368,500,  '79,  1281. 
Financial  Statements. 
'71,  62;  '72,  68,462;  '73,  62,548;  '74,  i,  70,  578;  '75.  i,  76,  791 ;  '7*  i,  86^  714;  '77, 

90.593;  '78^  103,  104,  759;  '79,  138,  1264. 
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CITJUIEKIUBW  BlTBB-CwtfiBnad. 

Operations. 

Previous  to  February,  1877,  confined  to  river  below  Nashville. 

1871-72.  Removal  of  obstructions  from  river  at  Nashville,  Nashville  Island,  and 
Gower's  Island ;  1.100  cubic  yards  dredged,  and  7,560  cubic  yards  of  wing-dam 
built  at  Flax  Faton:  900  cubic  yards  of  rock  removed  from  Harpeth  Shoals,  '72, 
58,462. 

1872-73.  At  Sycamore  Creek,  769  cubic  yards  of  wins-dam  were  built ;  141  cubic 
yards  of  rock  and  346  cubic  yiirds  of  gravel  removed  from  channels  between  Syca- 
more Creek  and  Harpeth  River,  '73,  547. 

1873-74.  Delay  of  contractor  at  Harpeth  Shoals  followed  by  use  of  hired  labor  inde- 
pendent of  contract ;  12,000  cubic  yards  of  stone  for  wing-dams  at,  quarried,  '74, 
I,  577. 

1874-75.  500  cubic  yards  of  rock  removed  from  channel  at  Harpeth  Shoals  and  Reed's 
Reef;  10,265  cubic  yards  of  stone  placed  in  wins -dams  at,  '75,  i,76«790.  All 
operations  after  Augosfi,  1874,  carried  on  by  hired  Tabor,  '77,  UO.  592. 

187&-76.  At  Harpeth  Shoals  4,740  eablc  yaards  of  winc-dau  were  built,  and  175  cubic 
yards  of  rock  removed  from  channel.  At  ]>avis  Bip]^  525  cubic  yards  of  wing- 
dam  were  built,  '76^  i,  714. 

1876-77.  At  Harpeth  Shoals  1,500  cubic  yards  of  wing-4am  were  built,  and  335  cubic 
yards  of  rock  removed.  At  Davis  Kipple  1.625  cubic  yards  of  wing-dam  were 
built,  '77,  90,  593.  At  points  above  Nashville,  i.  <;.,  Cub  Creek,  Sand,  Smith's. 
Wild  Goose,  Holliman's  Ishrnd  Shoals,  and  Bartletf  s  Bar,  an  aggregate  of  16,440 
cubic  yards  of  stone  were  quarried  for  wing-dams ;  530  cubic  yards  of  rock,  1.790 
cubic  yurdfl  of  gravel,  and  36  logs  and  overhanging  trees  were  removed  m>m 
channels ;  3,060  cubic  yards  of  stone  placed  in  wing-dams,  '77,  90,  593,  594,  595. 

1877-78.  No  work  below  Nashville,  '78^  103,  759.  Above  Nashville  9,466  cubic  yaxds 
channel  excavation  of  earth  and  rock  \  441  trees  and  snaffs  removed ;  12,197  cubic 
yards  rock  placed  in  wing-dams;  2,147  cubic  yards  rock  quarried  and  ready  for 
wing-dams,  '78^  103,  759. 

1878-79.  27,983  cubic  yards  earth  and  rock  reoioved  from  ohannels;  2,299  sniu^s, 
logeu  and  overhanging  trees;  33,625  cubic  yards  rock  placed  in  dams;  22,717 
cubic  yards  rock  quarried  for  dams,  '79, 138,  1964. 
Pliyslcal  Cbaraeteristlcs. 

Description  of  river,  '71,  469,  483.  Cafion-like  character  of  upper,  '71,  471.  Ele- 
vation of  divide  between  Cumberland  and  Teiftiieseee  Rivers,  '71,  469.  Dis- 
tances between,  and  elevation  of  points  on  river,  '71,  469;  '72,  465 ;  '75,  i,  799. 
Slope  of  water  surface.  '71,  469,  473;  '72,  465.  Range  of  water  surface,  '71, 
470 ;  '75,  i,  798 ;  '76,  i,  714.  Diflcha^ee  of  river  below  Nashville,  '71,  475. 
Character  of  river  deposits.  '71,  4!j9.  Description  of  coal  fields  on  river,  '71, 
484 ;  '75,  i,  799.  Description  of  Cumberiand  Falls,  '79,  1280. 
Plaas. 

M^jor  Weitzel,  1H71,  considers  locks  and  dams  the  only  feasible  plan  for  improve- 
ment of  low- water  above  Nashville,  '71,  478,  but  its  cost  ((4,000,000)  precludes 
adoption,  '71,  478;  '72,  472;  '75.  i,  795;  '77,  595. 

Captain  Kinf,  1877,  suggests  use  of  wire  rope  on  upper  Cumberland  to  permit  as- 
cending ooats  to  pass  rapids  during  high- water,  '77,  595. 

Assistant  S.  Whinery,  1879,  tor  passage  of  Cumberland  Falls  by  canals  and  locks : 
canal  3,700  feet  in  len^h ;  locks  35  feet  by  100  feet ;  total  litt  80  feet ;  estimated 
cost,  $3^,500,  '79,  12^    Captain  King  does  not  consider  that  requirements  of 
commerce  justify  this  improvement,  '79,  1279. 
Private,  State,  anil  Corporate  W^ork. 

Wins-dams  built  by  coal  interest,  '71,  471,  475 ;  by  the  State  of  Kentucky,  '71, 472. 
Bridges  crossing  river  between  Nashville  and  mouth,  '71,  474. 
Projecu. 

River  divided  into  upper,  from  Falls  of  the  Cumberland  to  Nashville,  372  miles,  and 
lower,  from  Nashville  to  mouth,  192  miles,  '71,  469,  470;  '72,  465. 

M^jor  Weitzel,  1872,  for  improvement  of  upper  Cumberland  by  excavation  of  ledges, 
sand  and  gravel  bars,  concentration  of  water  by  wing-dams,  removal  of  snags 
and  bowl£srs,  restriction  of  tributaries  to  determined  channels.  On  upper  river 
the  project  is  to  lengthen  the  duration  of  present  high-water  navigation.  On 
lower  nver  to  give  a  low-water  depth  of  aoout  3  feet,  '71,  470,  478;  '72,  471 ; 
'77,  594.  Estimated  cost  of  upper  river  improvement,  |2.')8,d64,  '72,  472 ;  '74, 
i,  578;  of  lower  river  improvement,  (248,821,  '71,  480;  '72,  462. 

Assistant  McCalla,  1^75,  for  impTovemeiit  of  Smith's  Shoals  by  wing-dams,  consist- 
ing of  timber  cribs  filled  with  stone,  the  dams  to  give  descending  coal  boats  a 
depth  of  4  feet  during  medium  high-water.  Estimated  cost,  $52,(M4,  '75,  i,  795, 
798.    Revised  by  M^or  McFarland,  '75,  i,  796.    (See  Estimates.) 
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Proposals. 

For  improving  river  at  and  below  Nashville,  '71,  468;  '73,  547. 
Surveys, 

1870.  RecotmaisBance  from  Falls  of  the  Cumberland  to  Nashville,  403  mileSy  '71,  469. 
1670.  Survey  from  Nashville  to  mouth,  192  miles,  '71,  469. 

1871.  'Survey  from  Point  Bumside  to  Nashville,  326.7  miles,  '72,  461,  465. 
1874.  Special  survey  of  Smith's  Shoals,  '75,  i,  795. 

1879.  Of  FaUs  of  Cumberland  Biver,  '79, 142,  1279. 

[L.  Y.  S.] 


CUIKEBEBIiAND  SOlIBTDy  OA^—Ibcpboybmbnt  of  entrancb  to. 

Commerce. 

Cumberland  Sound  as  a  harbor  of  refuge,  '76^  i,  482;  '79,  792. 
Commercial  superiority  of  location  doubtful,  '76^  i,  483. 
Statistics,  '7^  i,  483,  484;  '79,  794. 
M^ef<Bnse« 

Fitness  for  a  military  or  naval  depot,  '76^  i,  481,  482. 
Emffimeers. 
Chief  of  Enoinebbs. 

Reports,  '76^  i,  71 ;  '79,  99,  100. 
Engineer  in  Charob. 
Lieut.  Col.  Q.  A.  Gillmore,  1876-1879,  '76^  1,  71 ;  '79,  95.    Reports,  '76^  i,  446 ;  '79, 
792. 
JBstimiates. 
By  Lieutenant-Colonel  Gillmore,  1876,  as  follows : 

Mixed  system.     Riprap  system. 

For  full-height  jetties  across  bar |4, 908, 703       |8,  ^1, 100  ^ 

For  full-height  Jetties  to  crest  of  bar 2, 589, 600         4, 463, 940 

For  stump  jetties 1,969,262         3, 086, 620  L-^  .    -„_^i 

For  drowned  jetties  ftiU  length 1, 817,  »11         2, 423, 460  f  ^^  **  477-401. 

For  drowned  north  jetty  and  full-height 

south  jetty 3,759,161         4,513,860 

By  Lieutenant-Colonel  Gillmore,  1879,  for  low  Jetties,  |2,071,023,  '79,  793. 

Pliysical  CbaracterisUcs* 

Description  of,  '76,  i,  446.  447,  482 ;  '79,  792.    Locations  of  channels  since  1843,  '76^ 
i,  447, 448, 449.    Tidal  observations,  '76, 1,  450,  453,  457,  482.    Amount  of  rain- 
fall, '76,  i,  457,  458.    Depths  at  entrance  to  Cumberland  Sound,  '76^  1,  462, 463, 
465,  466,  469. 
Plans.    (See  also  Estimates.) 

By  Lieutenant-  Colonel  Gillmore,  1876.  Discussion  of  Jetty  plans :  Full-height  jetties 
exteudiug  across  the  bar,  '76,  i,  459-462;  full-height  jetties  reaching  the  crest 
of  the  bar,  '76^  i,  462-467;  stump  Jetties,  '76,  i,  467-471;  full-length  drowned 
jetties,  '76,  i,  471-475;  full-length  drowned  north  jetty  and  full-height  south 
jetty,  '76^  i,  475.  Duration  of  the  improved  channel,  *76,  i,  475.  Lieutenant- 
Colonel  Gillmore  prefers  low  jetties  to  high,  '76,  i,  477 ;  recommends  neither  of 
these  plaos  for  execution,  but  simply  a  channel  13  feet  deep  at  mean  low- water 
across  the  bar,  '76^  i,  483. 
Projects. 

By  Lieutenant-Colonel  Gillmore,  1879,  for  low  Jetties  to  form  a  channel  20  to  21  feet 
deep  at  low- water,  north  jetty  to  be  18,390  feet  in  length,  south  Jetty  to  be  12,260 
feet  in  length ;  estimated  cost,  |2,071,023,  '79,  792,  793. 
SnrFeys. 

1879.  Of  entrance  to  sound,  ordered,  '79,  100. 

Maps. 
Two  plates  with  sketches  of  proposed  Jetties ;  profiles  and  sketches  of  current 
directions,  '76,  i,  483. 


€IJ]XEBERI.AlirD  ABTD  ST.  SIIKEON'S  SOUBTDS,  OA.—£xamixatiox 

FOB  INSIDE  PASSAGE  BETWEEN. 

Enirineers. 

Chief  of  Engineebs. 

Reports,  '76,  i,  71, 
Engineer  in  Charge. 

Lieut.  CoL  Q.  A.  Gillmore,  1876,  '76,  i,  71.    Report,  '76,  i,  484. 
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CVMBERI^AIVD  AND  ST.  SmON^S  SOdVOS*  OA.-Continued. 

Estimates.    (See  Plans.) 
Physical  Ciiaracteristics. 

General  description  of  water-conises  between  Cumberland  and  St.  Simon's  Sounds, 
•76»  1,  484. 
Plaus. 
By  Lieut.  Col.  Q.  A.  Gillmore;  for  establisbjng  a  channel,  by  dredging,  100  feet  wide 
on  bottom  and  6  feet  deep  at  mean  low-water,  at  an  estimated  cost  of  $10,000, 
and  requiring  $1,500  for  annual  dredging,  '76^  i,  485. 
Hurwey. 
1875-76.  Under  direction  of  Lieut.  Col.  Q.  A.  Gillmore.    Report,  *1S,  i,  484. 


CURRENT  RITER«  nfO.—lMPROYEMBMT  of. 

Appropriatioas. 

1872,  $6,000,  '73,  55. 
Commerce. 

Amount  of  commerce  benefited  by  impiovement,  '72,  398. 
Statistics,  '72,  396. 
Engiueers* 
Chief  of  Enginebrs. 

Reports,  '71,  59;  '73,  56. 
Engineers  in  Chabge. 
Lieut.  Col.  W.  F.  Raynolds,  1871  to  1872.    Reports,  '72,  395. 

Col.  J.  H.  Simpson,  1872  to .    Report,  '7^  461. 

Assistants. 
.  J.  D.McKown, '73,460. 
A.D.Wolf, '73,  460. 
A.H.Blai8dell.    Report, '72,  395. 
Estimates.    (See  Projects.) 
Fiaancial  Statements. 

'73,  55,  461. 
Operations* 
1871-72.  123  snags  and  592  leaning  trees  removed,  and  1,040  linear  feet  of  brush  and 
wing-dams  built,  '73,  55,  461. 
Piiysical  Cliaracteristics. 

Description  of,  '72,  396. 
State,  Private,  and  Corporate  W^orl£« 
In  1^  the  State  of  Missouri  appropriated  $10,000  for  the  improvement  of  this  river ; 
expended  in  1857  in  removing  snags  and  leaning  trees,  '72,  397.    In  1871 120,000 
appropriated  by  the  State  for  the  improvement  '72,  397 ;  '73,  460. 
Projects. 
By  Lieut.  Col.  W.  F.  Raynolds,  for  the  improvement  of  Current  River  by  removing 
snags,  leaning  trees,  and  construction  of  dams  of  brush  and  stone ;  estimated 
cost,  125,722.62,  *72.  398. 
Snrreys. 
Ordered  by  act  approved  March  3,  1871,  '71,  59.    Assigned  to  Lieut.  Col.  W.  F. 
Raynolds^  made  by  A.  H.  Blaisdell.    Report,  '72,  395. 


CURBITUCK  SOUND,  N.  C— DiPROvsMBNT  of. 
(See  also  Water  communication  bbtwebn  Neusb  and  Cape  Fear  rivers.) 

Appropriations. 

1878 t2a000, '79,  91. 

1879 25,000, '79,  91. 

Contract. 

1878.  With  G.  H.  Ferris,  fbr  dredging,  at  9^  cents  per  cubic  yard,  ^79,  693. 
Abstract  of  bids,  '79,  694. 
Engineers. 
Chief  of  Engineers. 

Report,  '79,  90. 
Engineer  in  Charge. 

Capt.  C.  B.  Phillips,  1878  to .    Report,  '79,  693. 

Assistant. 

George  H.  EUiott,  1878-'79,  '79,  694.    Report,  '79,  696. 
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CrRRITirCK  901J1V0,  n.  C-CimtiiMMd. 

Estimates*    (See  Projects.) 
Fiaaaclal  Statemeuts. 

•79,91,694. 
Operations. 

1878-79.  138,522  cable  yards  dredged,  '79,  694,  095. 
Pbysical  Ciiaraeteristtcs. 

Shell  ridge,  obstraoting  Davigation,  '79,  694. 
Project. 
By  Capt.  C.  B.  Phillips,  to  secure,  by  dredging,  a  channel  80  feet  wide  aad  9  fiwfc 
deep  at  ordinary  winter  stage  of  water,  at  an  eatuaated  cost  of  $90,000,  '79»  693. 

1878.  tacluded  in  "  Survey  of  water  routes  south  from  Norfolk,  Va.,"  '79, 693, 715, 716. 


CUTAHOOA  RITER  HARBOR.— (See  Cleveland  Haiibob.) 


CTPRESS  BATOr,  I.A.— (SeeEED  River.) 


DAKOTA  RITER,  DAK.— Examination  of. 

Documents.    (Not  printed  in  reports. ) 
H.  Doc.  75,  43d  Cong.,  2d  Sess.    ifeport  on  result  of  survey,  '75,  i,  367. 

EniTinco^ 

Chief  of  Enoinebbs. 

Report,  '75,  i,  63. 
Engineer  in  Charge. 

Maj.  F.  U.  Farquhar,  '75,  i,  63.    Report,  '75,  i,  367. 
Assistants. 
M.  Schmidt^ '75,1,367. 
D.  H.  Ainsworth,  '75,  i,  365. 
Piiysical  Ciiaracteristies* 

Description,  '75,  i,  367-369. 
Plans. 
The  improvement  of  river  very  difficult  on  account  of  a  lack  of  water,  and  only  to 
be  determined  by  a  carefhl  survey,  '75,  i,  369, 370. 
Surveys* 
1874.  Examination  by  D.  H.  Ainsworth  and  M.  Schmidt  from  Northern  Pacific 
Railroad  to  Soutiiem  Dakota  Railroad,  '75,  i,  63,  367. 


DAN  RIVER,  TA.  AND  N.  €.-Survby  of. 

Commerce. 

Commercial  importance  of  river  and  acUacent  country,  *79,  653. 
Statistics,  '79,  672. 
Engineers. 
Chief  of  Engineers. 

Reports, '78^75;  '79,88, 
Engineer  in  Charge. 

S.  T.  Abort,  U.  S.  C.  E.,  1878  to ,  '78^  75.    Report,  '79^  668. 

Assistant. 
S.  W.  Evans,  1878.    Report.,  '79,  654. 
Estimates.    (See  Plans. ) 
Piiysical  Characteristics. 
General,  '79,  652.    Floods,  '79,  652.    Agricultural  interests,  '79,  653.    Minente  in 
vicinity,  '79,  654.    Description  of  oDstniotions,  '79,  65»-^65. 
Plans. 
By  S.  T.  Abert,  U.  S.  C.  E.,  for  improvement  of  Dan  River:  1st,  for  steamboat  navi- 
gation, by  dredging,  rock  excavation,  and  construction  «f  looks  and  dams,  at 
an  estimated  cost  of  $658,579.20;  2d,  for  bateau  navigation  from  Hairston's  Ford 
to  Danville,  by  dredging,  rock  excavation,  and  construotioii  of  dams,  at  an  esti- 
mated cost  of  $32,718,  '79,  66&-671. 
Survey. 
1878-79.  By  S.  W.  Evans.    Report,  '79,  652, 654. 
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l^AWnUi  ■AUBOR,  «A.— IKPROVSIOENT  or. 

Appropriatioas* 

1878,  »,000,  '78^  7a 
Commerce* 

Statistics,  '78,  580;  '79,  764. 
Contracts. 

1878.  American  DredgiDg  Company,  dredging,  at  l^  cents  per  onbic  yard,  '79,  764. 
Abstracts  of  contracts,  '79,  764. 
Abstracts  of  bids,  '79,  764. 
Euffineers. 
Chisf  of  Ekoinesks. 

Reports, '78^78;  '79,97. 
Engineer  in  Charge. 

Lieut.  Col.  Q.  A.  Gillmore.    Reports,  '78^  579;  '79,  763. 
Assistant. 
S.  L.  Fremont,  '79,  764. 
Financial  Statements. 

•79.  98. 
Operations. 
187^'79.  Channels  50  feet  by  10  feet  at  mean  low-water,  with  an  affgiogate  length 
of  500  yards,  dredged  ihroogh  shoals  in  Darien  Ri'^er  north  of  Ctoneral's  Island; 
channel  75  feet  by  14  feet  by  500  yards  in  North  River  below  Union  Island  saw- 
mills; and  at  the  conflnenoe  of  Darien  and  North  Rivers  channel  deepened  8 
feet  to  13  feet  and  widened  to  75  feet.    Removal  of  51,041  cubic  yMds,  securing 
an  average  increase  in  depth  of  from  2  feet  to  4  feet,  '79,  97, 764. 
Pliysical  Cliaracterisiics. 

Description,  '78,  579L 
Projects. 
By  Lieutenant-Colonel  Gillmore,  1678,  for  removing  shoal  in  Back  River  between 
Commodore  and  Wolf  Islands,  '78^  78, 579. 


DEEP  RITER,  BT.  C.--(See  Cafb  Fsak,  etc. 


DEER  ISULIVDt  DEER  AND  I^OTEI^Ii'S  ISJLANDfiU-KSee  Boston 

Harbor.) 


DEULW^ARE  DAlTy  N.  J.— Removal  of  OBSTBucnoxs  (wrecks)  from. 

Examinations. 

Made  by  Lientenant-Colonrt  Stewart  in  compliance  with  instructions  from  the  Chief 
of  Engmeers,  based  upon  the  petitions  of  pilots  and  the  board  of  underwriters  of 
the  city  of  Philadelphia  to  the  Secretary  of  the  Treasury,  and  referred  by  him 
to  the  Secretary  of  War,  '68,  710. 
Engineers. 
Chief  of  Engineers. 

Reports,  '68,  64,710.    Reoonunends  an  appropriation  of  16^000,  '68,  64,711. 
Engineer  in  Charge. 
Lieut.  Col.  C.  S.  Stewart.    Report,  extract  from,  '68,  710. 
Estimates. 
By  Lieutenant-Colonel  Stewart,  for  removal  of  wreck  of  brig  in  vicinity  of  Listen's 
Tree  and  Duck  River  Light,  16^000  or  $7,000,  '68,  711. 


DEULDTARE  BAT  TO  CHESAPEAKE  BAT— CA]VAIi.-(See  Ches- 
apeake AND  Delaware,  etc.) 


DEIiADTARE  BREAKDTATER,  DEI.. 

Appropriations* 

im ^,:0U00^    Act  of  May  7. 

1828 250,000  00, '66,  iii,  31. 
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▲ppropriations— Continued. 

1830 162,000  00,  '66,  ill,  31. 

1831 208,000  00,  '66,  ill,  31. 

1832 270,000  00,  '66,  iii,  31. 

1833 270,000  00, '66^  iii,  31. 

1834 270,000  00, '66,  iU,  31. 

1835 100,000  00, '66^  iii,  31. 

1836(8urvey) 1,000  00.    ActofJulyg. 

1836 100,000  00, '66,  iii,  31. 

1837 141,000  00, '66,  iii,  31. 

1838 150,000  00, '66^  iii,  31. 

1852 30,000  00, '66iiii,31. 

1864 100,000  00.    AotofJnly2. 

1866 107,910  00, '66,  iii,  31. 

1867 109,493  70.    Act  of  March  2. 

Total  to  1879  ....  |2,292,103  70. 

Commerce. 

Tlie  ahelter  afforded  ia  inadequate  to  the  reqnirements  of  oommfirGe,  '74^  ii,  146; 

'79,  453. 
Statistics, '66^  iv,  231,232;  '67,483;  '68»696;  '69,379;  '70,423,424;  '71,77,663: 
'72,  755,757,758;  '73,  879,880;  '76^  i,  278;  '77,  269;  '78^  443;  '79,  545. 
Coatracts. 
1867.  Barker  <&  Bodwell,  stone,  at  $4.73  per  ton,  '67. 438.— 1867.  WiiUam  H.  Hilkr. 
labor,  annnlled,  '67,  433.— 1868.  A.  O.  &  J.  O.  Deehong,  Jr.,  stone,  at  |2.89  and 
13.89  i>er  ton,  '69,  377,  380.     John  C.  Leiper,  stone,  at  ^.10  per  peireh,  *€9, 
377  380 
Abstracts  of  contracts,  '67,  433;  '69,  380. 
Abstracts  of  bids,  '67,  433;  '68,  697;  '69,  379. 
Documents*    (Not  printed  in  reports.) 
H.  Doc.  1,  33d  Cong.,  Ist  Sees.,  '66^  i,  3;  and  all  detailed  reports  prior  to  Mig.  J.  G. 
Barnard's,  dated  October  8, 1853. 
Emgfineers. 
Chief  of  Engineers. 
Reports,  '66,  i,  3,  ii,  30. 41,  iii,  21, 22, 31.    Approves  plan  of  operations,  iv,  227. 
Report*,  '67,  42;  '68,  62;  '69,  58:  '70,  70;  '71.  77;  '72,  74,777;  '73,  83;  '76, 
i,  61;  '77,  56;  '78,  62;  '79,  74.455. 
Board  of  Enqineers. 
1834.  Board  of  survey  consider  the  subject  of  the  formation  of  shoals  and  modifi- 
cation of  project;  recommend  numerous  careful  and  systematic  observations  ot 
the  force  and  direction  of  the  currents,  and  no  change  in  project,  '66,  iv^228, 229. 
1871.  Convened  at  Philadelphia  and  recommend  further  surveys.    1872.  Keaasem- 


bled  May  12tn,  and  recommended  closing  gap  between  the  breaKwater  and  ice- 
breaker: estimated  cost,  $1,314,200.  Report,  '72,  755.  Lieutenant-Colonel 
Kurtz  dissents.    Reports,  '72,  757 ;  '71,  672, 678. 

(Colonel  Woodrufif,  Lieutenant-Colonels  Wright  and  Newton,  and  M%jor  CraighilL) 
Engineers  in  Charge. 

M^j.  Richard  Delafield,  1836,  '73,  883. 

Lieut.  Thomas  B.  Linnard,  1839,  '73,  883. 

Maj.  Hartman  Bache,  1839-^53,  '72,  777,778;  '66,  iv,  227,229;  '73.  83. 

Ma|.  J.  G.  Barnard,  1853,  '66,  iv,  227.    Report,  '73,  87a 

Col.  J.  D.  Graham,  1864-^66.    Report,  '66,  i,  :^7.40. 

Mig.  C.  S.  Stewart,  1866^0,  '66,  u,  41.  Reports,  '66^  iv,  226;  '67,  430,4S2;  '68^ 
694;  '69,  377. 

Lieut.  Col.  J.  D.  Kurtz,  1870,  '70,  70.  Reports,  '70,  422;  '7X,  663;  '72,  753;  '76^ 
i,  278;  '77,  269. 

Capt.  William  Ludlow,  in  temporary  charge,  1877,  '78^  431.    Report,  '79,  457. 

Col.  J.  N.  Macomb,  1877.    Reports,  '78^  443;  '79,  453. 

A  BAT  Sf  A  'WT'fl 

Capt.  M.  k  Brown,  '71,  77 ;  '72,  74,  757;  '73,  79;  '76,  i,  58. 
Capt.  William  Ludlow,  '77,  52.    Report,  '79,  457. 
Estimates. 
For  closing  the  gap  by  extending  the  ice-breaker: 
By  M^jor  Bache,  1843,  |815,341,  ^66,  iv,  229 ;  '73, 883. 
By  Mi^or  Stewart,  1866,  $1,502,245.61,  '66»  ui.  2:^,  iv,  230. 
By  Lieutenant-Colonel  Kurtz,  1871.  f  1,944,950,  '71,664. 

To  dose  the  gap  by  extending  the  breakwater  proper,  oonneotiDg  with  the  ioe 
breaker,  '71,  664. 
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By  Major  Bache,  1843,  $551,635.10,  '66,  iv,  229;  '73,  883. 

By  M^or  Stewart,  186d  $1,018,571.86,  '66,  iii,  23,  iv,  230. 

By  Board  of  Engineers,  1872,  $1,314,200,  '72,  74,  756. 

By  Lieutenant-Colonel  Kurtz,  1871,  $1,314,200,  '71,  664. 

By  Major  Barnard,  1853,  for  this  plan  modified  and  completion  of  existing  work, 
$500,000,  '73.  884. 

To  cover  the  gap  by  a  detached  work : 

By  Major  Bache,  1843,  $959,664.39,  '66,  ^'v,  229;  '73,  883. 

By  Migor  Stewart,  1866,  $1,762,078.07.  '66,  iii,  23,  iv.  230. 

By  Lieutenant-Colonel  Kurtz,  1871,  $2,278,000,  '71,  665. 

By  Major  Barnard,  1853,  for  this  plan  modified  and  completion  of  the  existing  works, 
$750,000,  '73,  885. 

By  Major  Bache,  1843,  to  complete  existing  works  on  present  basis,  $138,921,  '73, 884. 

By  M^jor  Stewart,  186^,  $109,493.79,  '66,  iii,  23 ;  '66.  iv,  230. 

By  Capt.  William  Ludlow,  for  forming  a  basin  by  closing  the  gap  and  a  jetty  to 
connect  with  the  shore,  $2,000,000,  '79,  461. 

By  Board  of  Engineers,  for  closure  of  the  gap,  $600,000,  '79,  456. 

By  Colonel  Macomb,  for  removal  of  eight  wrecks,  $2S,000,  '79,  74,  454. 
Expeaditnres. 

Total  to  date  of  completion  of  the  works,  November,  1869,  $2,123,505.33,  '72,  754. 
Finaaclal  Statements. 

'67,  432;  '68,  63,  695;  '69,  53,  378;  '70,  71,  423 ;  '71,  77,  665 ;  '72,  75,  753,  754. 

H^tory  .of  operations,  '79,  453.  Condition  of  the  work  in  1843,  '73, 881, 882 ;  in  1853, 
'73,  885,  886;  in  1866,  '66,  iv,  227,  228.  Method  of  operations  proposed,  '66, 
iv,  227. 

1866-'67.  About  1,200  tons  of  stone  placed  in  position,  completing  115  linear  feet  of 
breakwater  superstructure.   Total  length  completed  about  2,000  feet,  '67, 42, 432. 

1867-^68.  8,100  tons  of  stone  put  in  position,  1,129  tons  of  old  stone  removed  and 
relaid,  a  ^ap  of  210  feet  closed  in  the  breakwater  proper,  and  228  feet  of  old 
work  relaid  and  raised  to  the  proper  level,  '68,  62,  63,  694,  695. 

1868-'69.  9,040  tons  of  large  stone  for  superstructures  of  breakwater  and  ice-breaker 
placed  in  position,  completing  217  linear  feet  of  the  former  and  281  linear  feet 
of  the  latter;  9,271  perches  of  stone  applied  to  riprapping.  Completion  of 
breakwater  and  646  feet  of  ice-breaker.  '69,  53,  377,  378. 

1869-70.  10,698  tons  of  large  stone  placed  in  superstructures,  completing  120  feet  of 
breakwater  and  715  feet  of  the  ice-breaker ;  122  tons  of  stone  of  old  superstruct- 
ure reset  and  2,192  perches  of  riprap  deposited.    Total  length  of  breakwater  on 


top.  2,558  feet;  of  ice-breaker,  1,353  feet,  '70,  70,  422,  423. 
1870.  No  operations,  '76^  i,  61,  278. 


1876-77-78-'79.  Work  suspended,  '76,  i,  61,  278;  '77,  56,  269;  '78,  62,  443;  '79.463. 
Pliysical  €liavaeteristics« 

'71,  77,  664,  670,  b71,  683,  685,  686;  '74,  ii,  147,  148.    Table  of  current  velocities, 
'79,  454.    General  discussion.  '79,  458. 
Plans*    (See  also  Estimates  and  Projects.) 

Lieutenant-Colonel  Kurtz  suggested  the  removal  of  the  breakwater  and  ice-breaker 
to  the  "  Shears,"  '74,  ii,  148. 

By  M^jor  Barnard,  1853,  for  reducing  the  width  of  the  top  to  12  feet,  '73,  884. 

By  Capt.  William  Ludlow,  for  a  pile  jetty  from  high-water  mark  to  the  15-foot  curve, 
and  a  number  of  small  jetties  perpendicular  to  the  shore  to  arrest  the  movement 
of  the  cape,  '79,  460,  461. 
Private  and  Corporate  "Work. 

The  Western  Union  Telegraph  Company  laid  a  cable  to  and  opened  an  office  on  the 
breakwater  in  1876,  '76,  i,  278. 
Projects. 

By  Board  of  Commissioners,  1828,  for  the  construction  of  two  massive  works  on  the 
pierres  perdues  or  riprap  system^  with  a  width  on  top  of  22  feet,  to  be  situated  in 
the  concavity  of  the  bay  just  inside  Cape  Henlopen;  the  greater  work,  called 
the  breakwater,  1,200  feet  long,  the  ice-breaker  500  yards  long,  with  an  opening 
between  of  350  yards  in  width,  '66,  iv,  229;  '73,  881,  884;  '79,  453. 

By  Board  of  Engineers,  1871-72^  to  fill  up  the  gap  between  the  breakwater  and  ice-  . 
breaker  with  stone,  thus  uniting  the  two  structures;  estimated  cost,  Sl,314,200, 
'72,  756.  757. 

By  Board  or  Engineers,  1878-79,  approving  Captain  Ludlow's  plan  for  closure  of 
the  gap  between  the  breakwater  and  the  ice-breaker  by  laying  a  floor  of  rock 
along  the  whole  line  and  adopting  a  modified  profile,  giving  it  12  feet  thickness 
on  top,  using  dimension  stone  of  very  large  size,  or  concrete,  '79,  456,  460. 


in 
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HnneioiMOtflj, '73^882.  CoBdoMoiisof  biMiofMZTflj,  liSM^'Td,  dBl,  d33; '66, 
if,  22a  Under  diraetioo  of  LieaUmaBt-Coloiiel  KnrU,  bj  Lieut.  M.  R.  Brown, 
1^1^2,  *72;  75,  756.    By  Capt.  William  Ludlow.    Beport,  '79,  4S7. 

Man. 
list,  relating  to  the  work  and  oi  the  Ticinity,  '7%  757.  Of  bceak water  and  bay. 
'66^  i.  Map  fif  the  harbor  allowing  location  of  current  obaervatioDs  and  pro- 
posed impvorement,  '79,  454.  (See  also  aarrey  of  Crow  ^loals,  Delaware  Bay. 
1873,  under  direetion  of  Lieoteoant-Coloiiel  Korta,  by  F.  M.  Bppley.  Report, 
•74^11,146-154.)  *  rir  r- 

[C.  CO 


DEIiA^TABE  BITfiB.— IxraoYxmarr  op. 

(See  alao  Chsster  Habbob,  Pa.,  Mabccb  Hook  Habbob,  Pa.,  Nbw  Cabtue  Hab- 
BOB,  Del.,  WiLMnreiOK  Habbob,  Dbl.,  Liston^  Tbkb  Pxmwt,  Del.,  Rkkdt 
lSLA2n>,  Del.) 

m^^  pien  in  (he  Delaware  River $30,008  M.    Aet  of  ApiU  6. 

1806,  formers  in  the  DeUware  River 448  71.    Aet  of  April  la 

1836,  at  Fort  Mifflin  Bar 15,000  00.    ActofJBlT4. 

1873,  at  Fort  Mifflin  Bar 50,000  00,  '73^82. 

1874,  at  Fort  Mifflin  Bar 50,000  00,  '74^  i,  92. 

1875,  at  Fort  Mifflin  Bar 20,000  00,  '75,  ii,  190. 

1872,  between  Trenton  and  Bordentown 10, 000  00,  '72,  77. 

1873,  between  Tieoton  and  Bordentown 15,000  00,  '73^^ 

1874,  between  Trenton  and  Bordentown 10,000  00,  '74^  i,  9S. 

1875,  between  Trenton  and  Whitehill 10, 000  00,  '75,  ii,  19X 

1878,  between  Trenton  and  Whitehm 10,000  00,  '78,  6L 

1879,  between  Trenton  and  WhitehiU 6,000  00,  '79,  70. 

1873,  at  Horseshoe  Shoala* 00,600  00,  '73^  8S. 

1876,  between  Petty's  Ulaod  and  the  montht..  40,000  00,  'K,  i,  60,275. 

1878,  below  Bridesburg 100,000  00,  '78.61. 

1879,  below  Bridesburg 45,000  00,  '79,71. 

1879,  at  Schooner  Ledge 50,000  00,  '79,  7  L 

1879,  at  Cherry  Idand  FUts 100,000  00,  '79;  71. 

Total  to  1879 #611,448  7L 

List  of  appropriations,  '79,  428. 
Commerce. 

Of  city  of  Trenton,  '71,  708.    Lomber  bosiness  of  the  nnper  river,  '73,  902, 92;^. 
Losses  annually  to  lumbermen,  '73,  916.    Commerce  of  Philadelphia,  *79,  423, 
428-431. 
Statistics,  '71,  768;  '73,  922;  '79,  422,428-432. 
Contracts. 
At  Fort  Mifflin  Bar: 
1873.  Albany  Dredging  €H>mpany,  140,000  cable  yards  of  dredging,  at  21.9  cents 
per  cnbic  yard,  '73,  872;  '74,  ii,  141.— 1874.  American  Dredging  Company, 
dredging,  at  19  cents  per  cubic  yard; — 1875.  American  Dredging  Company, 
dredging,  at  22^  cente  per  cubic  yard,  '75,  ii,  190. — 1876.  American  Dredging 
Companv,  dredging,  at  16  cents  per  cubic  yard,  '77,  267. — 1878.  Morris  A  Com- 
mings,  dredging,  at  15  cents  per  cubic  yard,  '79,  428. 
Between  Trenton  and  Bordentown  and  Whitehill: 
1873.  Edgar  M.  Payne,  60,000  cubic  yards  of  dredging,  at  28^  cents  per  cubic  yard, 
'73,  873. — 1874.  American  Dredging  Company,  dredging,  at  16  cent9  per  cubic 
yard.— lH7o.  William  H.  Beard,  dredging,  at  18  cents  per  cubic  yard,  '75,  ii. 
194. — 1H78.  American  Dredging  Company,  dredging,  at  14|  cents  per  cnbic  yard, 
•79,  423. 
Abstracts  of  bids,  '73.  872,873;  '74,  ii,  141;  '75,  ii,  190,192-194;  '77,  267;  '79, 

422,428. 
Abstract*  of  contracts,  '73,  872,873;   '74,  ii,  141;  '75,  ii,  190,194;  '77,  267;  '79, 
423, 428. 

*  TniDsf errml  by  act  of  Maroh  8, 1875,  to  the  bnproTement  of  the  Tfrer  between  Peity'to  lalsiid  and 
its  moutb,  '76,  ii,  lOt. 
tOf  which  $35,000  was  allotted  to  Fort  Hll&in  Bar,  77,265. 
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Chief  of  £N«iMEEa8. 
Beports,  '70,  32,71  j  *71,  81;  '72,  77,79;  »73,  82  j  '74,  i,  92;  »75,  i,  98,  99;  '76,  i, 
eO;  '77,  65;  '78^  61;  '79,  69-71. 
Board  of  Engineers. 

CoDYened  at  Philadelphia,  April  23,  1873,  to  consider  Lieatenant-Colonel  Kurtz's 
plan  for  prevention  and  remoYal  of  lee  obstmctionB  at  Horseshoe  Shoals.    Con- 
sidered that  ice-boats  afford  the  mbst  effective  means  of  overcoming  the  diffi- 
culties of  winter  navi^tion ;  that  the  expedient  of  a  diip-canal  is  one  that  be- 
longs rather  to  the  shipping  interests  ana  property-owners  than  to  the  general 
ffovemment ;  and  recommended  the  use  of  two  lines  of  ice-barriers,  as  proposed 
by  Colonel  Kurtz,  made  of  timber  instead  of  iron,  '73,  875-878. 
(Colonel  Woodruff,  Lieutenant-Colonels  Wright,  Newton,  and  Kurtz,  and  Migor 
Craighill.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1870-'77,  '71,  77.    Reporto,  '71,  704,707;  '72,  783:  '73, 

872,899-929;  '74,  ii,  140;  '75,  ii,  189-193;  '76^  i,  274;  '77,  265. 
Col.  J.  N.  Macomb,  1877  to—,  '78^  59.    Reports,  '78^  439 ;  '79,  420, 485. 
Assistants. 
M.  Merriam,  1873,  on  survey  between  Trenton  and  Easton.    Report,  '73,  900. 
F.  F.  Weld,  1873,  on  the  above  survey,  '73,  900. 
Capt.  WilUam  Ludlow,  1877-'—,  '78^  59.    Report,  '79^  434. 
Thomas  Valentino,  1877.    Report,  *7B,  439,  440. 
A.  H.  Fisher,  1878,  '79,  421. 
Cstimateflu    (Compare  Plans  and  Projects.) 
By  M.  Merriam,  assistant  engineer,  for  improvement  between  Trenton  and  Easton, 

123,110.54,  '73,  917-921. 
By  Lieutenant-Colonel  Kurtz,  for  the  same,  $3^,922.33,  '73^  929. 
By  Lieutenant-Colonel  Kurtz,  for  improvement  between  Teuton  and  Bordentown, 
at  Periwig  Island,  ^,000  and  $75,000,  '71,  81,  708;  '74,  ii,  142;    76^  1,  276; 
'77.  268. 
By  Lieutenant-Colonel  Kurtz,  for  improvement  at  Horseshoe  Shoals,  for  ice-boats, 
(1,000,000,  '72,  78,  787;  for  ice-barricTS,  $1,062,000,  '79,  76,  790,  791;  for  open 
cut  or  ship-canal,  $1^300,000,  '72,  78,  787,  788.     By  Board  of  Engineers,  for 
wooden  ice-barriers  8,000  feet  in  length,  $211,435.18,  '73,  878. 
By  Lieutenant-Colond  Kurtz,  for  improvement  at  Bulkhead  Shoals,  $275,000,  '75, 

ii,  192. 
By  Colonel  Macomb,  for  various  improvements  between  Trenton  and  Philadelphia, 

'79,  422. 
By  Captain  Ludlow,  for  removal  of  Schooner  Ledge  to  24  feet  water,  $226,940,  '79, 

435. 
By  Colonel  Macomb,  for  dredging  at  Cherry  Island  Fhkts,  $304,000,  '79,  438. 
Fteanclal  Stalenents. 
'73,  82,  872,  873;  '74,  i,  92,  ii,  141, 142;  '75,  i.  98,  99,  ii,  189-193;  '76,1,60,274,275, 
276;  '77,  55,  268;  '78^  61,  440,  441;  '79^  70,  71,  422,  428,  433>  436. 
Leiri9lattom* 
By  State  of  Pennsylvania,  for  improvement  of  the  river  between  Trenton  and  Easton, 
'73,  909,  927.    By  State  of  Kew  Jersey,  for  the  same,  '73,  928. 
Operatioas. 
MTWBiEN  Trenton  and  Bordentown  and  Whitbhill: 
1873-^74.  Dredging  60,000  cubic  yards  from  Periwig  Island  ShoaL  giving  a  cut  75 

feet  wide  6  feet  deep,  '74,  ii,  142 ;  '75,  ii,  193. 
1874-'75.  Width  of  channel  increased  to  125  feet,  '78,  ii,  193;  '77,  267. 
1878-79.  A  channel  out  at  Bordentown  200  feet  wide,  7  feet  dsep,  '79,  69,  42L 
At  Fort  Miffun  Bar: 
1873-74.  Dredging  140,000  «ubic  yards,  '74,  ii,  140. 
1874-^5.  Dredging  265,000  cubic  yards,  '75,  ii,  189. 

1875-7^6.  Dredging  125,016  cubic  yards,  '76^  i,  60.    Woik  oettsed  April  5, 1876, 
under  the  above  title,  and  was  continued  under  the  appropriations  for  the  Del- 
aware River  **  between  Potty's  Island  and  its  month,'^  '76^  i,  60, 274 ;  and  <'be- 
low  Brideeburg,"  '78,  61,  440. 
1875-76.  Dredging  96,221  cubic  yards,  '76»  i,  60,  274. 
1876-77.  Dredging  100,000  cubic  yards,  '77,  55. 
1977-78.  Dredging  62,000  eubio  yards,  '78,  61,  440. 
1878-79.  Dredging  98,000  cubic  yazds,  '79,  70,  426. 
At  Horseshoe  Shoals  : 
No  operations,  the  experience  during  the  winter  of  1874-^5  showing  that  the  ice- 
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Operatioa»-<^ontinaed. 

boats  were  amply  sufficient  to  keep  the  navigation  open.    The  naezpended  bal- 
ance (149,500)  to  be  need  on  the  river  between  Petty's  Island  and  its  month, 
'75,  ii,  191;  •7^11,274. 
Between  Pettt's  Island  and  the  mouth  of  the  riyer.    (See  also  at  Fort  Mif- 
flin Bar,  ante.) 
Work  ordered  by  the  Chief  of  Engineers,  '75,  ii,  191. 
1875-76.  Dredging  98,000  cnbio  yards  at  Bulkhead  Shoals,  and  a  sunken  wreck 

removed  from  below  Beedy's  Ijibuid  at  cost  of  $900,  '76^  i,  60,  274. 
1876-'77.  Wreck  removed  below  Horseshoe  Buoy,  '77,  55. 
Below  Bridfsburg.    (See  also  Mifflin  Bar,  ante.) 
1877-78.  A  wreck  removed  from  the  channel  at  Pea  Patch  Island,  '78^  61,  440. 
1878-79.  A  gravel  shoal  off  Christian  street,  Philadelphia,  removed  to  25  fet't 
water,  '79,  70,  4^6. 
At  Schooner  Ledge: 

1878-79.  Borings  made,  '79,  433. 
Pbyslcal  Cliaracteristlcs* 
Between  Trenton  and  Eastou,  '73,  900,  et  seq.    Ice  floods  in  the  upper  river,  '73, 
904.    Rainfall,  discharge  of  the  river,  velocitv,  et«.,  '73,  905.    List  of  falls  and 
riffs,  '73.  908.    Stages  of  water,  '73,  9-23.    Heights  along  the  river,  '73,  923. 
Bridges  between  Trenton  and  Easton,  '73,  925.    History  of  Scndder's  Falls, 
*73,  9*29.    Proposed  line  of  navigation  from  the  Delaware  River  to  the  New 
York  State  line,  '73,  926.    Between  Trenton  and  Bordentown,  '71,  81,  707,    Of 
Horseshoe  Shoals,  '71,  705,  783;   '79,  423.    Of  Schooner  Ledge  and  Cherry 
Island  Flats,  '79, 71,433-436.    Of  Mifflin  Bar,  '79, 424, 4i5.    At  Bulkhead  Shoals. 
'79,  427.    Of  the  river  in  general,  '79,  42.3.    Ice- harbors  on  the  river,  •79tr  4:M. 
Average  winter  temperature,  '72,  784. 
Plans. 
Between  Trenton  and  Easton: 
By  Assistant  M.  Merriam,  for  the  improvement  by  wing-dams,  dredging  or  scrap- 
ing, and  removal  of  rooks  by  drilling  and  blasting,  at  Ground  Hog,  Blackgaard 
Island,  and  other  places;  estimated  cost,  |23, 110. 54,  '73,1^1.    Increasenl  bv 
Lieutenant-Colonel  Kurtz  to  125,922.33,  '73,  929. 
Fob  ijwrovement  at  Horseshoe  Shoals: 
By  Lieutenant-Colonel  Kurtz,  for:  (1)  breaking  up  the  ice  by  ice-boats  and  re- 
moving it ;  (2)  for  improvement  of  the  water-way;  (3)  for  unencumbered  chan- 
nels, '72,  78J.    Discussion — the  first  requiring  3  ice-boats  at  an  average  yearly 
expense  of  $83,400,  equivalent  to  a  permanent  sinking  of  $1,000,000,  '72,  78,78t>. 
Estimated  cost  of  the  second  plan,  $1,062,788.62,  '72,  791 ;  of  the  third  plan, 
$1,300,000  to  $1,700,000,  '72,  787,788.    The  second  plan  recommended,  '72,  78, 
(See  Projects.) 
Private  and  Corporate  UTork. 
Between  Trenton  and  Easton: 
In  1771  the  State  of  Pennsvlvauia  appointed  twenty-six  oomnussioners  to  receive 
subscriptions  for  improving  the  river,  and  subsequently  made  appropriations  for 
the  same  purpose  as  follows:  1817,  $10,000;  1866,  $10,000,  '73,  927.    A  lar^ 
amount  of  money  expended  by  the  canal  companies  and  private  parties  in 
building  wing-dams  and  removal  of  rock  and  other  obstructions,  '73,  909, 91.% 
Projects* 
Between  Trenton  and  Easton: 
By  Lieutenant-Colonel  Kurtz,  for  improvement  at  various  points,  at  an  estimated 
cost  of  ^25,922.3%  '73,  929. 
Between  Trenton  and  Bordentown: 
By  Lieutenant-Colonel  Kurtz,  for  a  cut  200  feet  wide  and  6  feet  deep  at  low-water 
at  eastern  end  of  Periwig  Island  and  below  Newbold's  Island,  at  an  estimated 
cost  of  $75,000,  '71, 81, 707 ;  '74,  ii,  142 ;  or  for  a  channel  on  west  side  of  Periwig 
Island,  at  an  estimated  cost  of  $65,000.    The  former  recommended  as  the  most 
advisable, '71,81,707. 
At  Horseshoe  Shoals: 
By  Lieutenant-Colonel  Kurtz,  for  open  ice-barriers,  at  a  cost  of  $1,062,778,  '72,  78, 
786,788.    Approved  by  Board  of  Engineers,  '73,  877;  the  improvement  to  b«» 
deferred  until  experience  has  proved  that  ice-boats  cannot  keep  the  channel 
open,  '74,  i,  92. 
At  Fort  Mifflin  Bar: 
By  Lieutenant-Colonel  Kurtz,  for  a  cut  1,500  feet  in  length  and  to  22  feet  depth 
at  low  water,  at  an  estimated  cost  of  $150,000,  '73,  872. 
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Projects— Continued. 
At  Chbbrt  ISTJkND  Flats: 

By  Colonel  Macomb,  for  improvement  of  the  western  channel  by  removinff  1,520,000 
cubic  yards  of  material,  by  dredging,  at  an  estimated  cost  of  |304,000,  '79,  438. 
At  Bulkhead  Shoals: 

By  Lieu teo ant-Colonel  Kurtz,  for  the  removal  of  900,000  cubic  yards,  to  straighten 
the  channel  at  this  point,  at  an  estimated  cost  of  9275,000,  '75,  ii,  192. 
At  Schooner  Ledge: 
By  Captain  Ludlow,  for  removal  of  rock  to  24  feet  depth,  at  an  estimated  cost  of 
$226,940,  '79,  435. 
Snrveys. 
Between  Trenton  and  Easton,  in  progress,  '72,  79.    Report  on,  '73,  899,900.    Cost 
of  survey,  $2,738.24,  '73,  900.— Between  Trenton  and  Bordentown,  ordered  by 
act  of  July  11, 1870,  in  progress,  '70,  71.    Report  on,  '71,  707.— From  Whitehill 
to  above  Bordentown,  '79, 70, 421.— Of  Horeshoe  Shoals,  ordered  by  act  of  March 
3, 1871,  '71,  81, 704 ;  '72,  77.    Report  on,  '72, 783.— Below  Leagne  Island,  ordered 
by  act  of  Jane  r8, 1878,  '78, 63 ;  '79,  75.    Report  on,  '79,  485.— Of  Cherry  Island 
Flats.    Report  on,  '79,  436. — At  Schooner  Ledge,  1842,  by  United  States  Coast 
Survey,  '79,  434.    By  Capt.  William  Ludlow,  1878.    Report  on,  '79,  434.— At 
Chester  and  Marcu  Hook,  '79,  75.    Sundry  examinations,  '79,  70, 426, 427. 
Maps. 

Referred  to.  Survey  of  Horseshoe  Shoals  by  David  McClure,  1819,  by  city  of  Phil- 
adelphia, 1854-^56  and  1864-'66,  '72,  784.  Chart  of  Delaware  near  Bordentown, 
'79,  422.  Of  Fort  Mifflin  Bar,  '79,  426.  Of  Bulkhead  Shoals,  '79,  428.  Of 
Schooner  Ledge,  '79,  434.    Of  Cherry  Island  Flats,  '79,  436. 

[S.O.L.P.] 


FROM  DELAHrARE  L.WN'B  (tliroiiKli  DTorcester  Couiity,  Mary- 
laad)  TO  CHINCOTEAOCE  IJWCET,  TA.-€ANAIi.-SuRVET  of, 

with  a  view  to  an  INLET  AT  THE   "HOMMOCKS,"  MD. 

Engriaeers; 

Chief  of  Engineers. 

Reports,  '72,78;  '73,83. 
Engineer  in  Charge. 

Lieut.  Col.  J.  D.  Kurtz,  1872.    Reports,  '72,  791;  '73,  892. 
Assistant. 
F.M.Eppley.    Report, '73,  894. 
Estimates*    (See  Plans.) 
Expenditures. 

For  survey,  $2,170.64,  '73,  894. 
Plans* 
By  Mr.  Eppley,  for  a  canal  2,000  feet  long  by  125  feet  wide  by  6  feet  deep,  from  the 
bay  to  the  ocean,  sheet-pile  wing-dams  in  the  bay  950  feet  long,  and  dredging 
Massay's  Shoals;  estimated  cost,  $62,714.55,  '73,  897.    Dimensions  of  the  canal 
modified  by  Lieutenant-Colonel  Kurtz  to  250  feet  wide  by  7  feet  deep,  and  the 
estimate  increased  to  $120,605,  '73,  899. 
Survey. 
In  1872,  under  the  direction  of  Lieutenant-Colonel  Kurtz,  by  F.  M.  Eppley.    Reports, 
'72,791;  '73,892,694. 


]>£S  mOIBTES  RAPIDS,  Mississippi  RlTer.—lMPROVEMBNT  of. 

Appropriations. 

1856 $200,000,  '66,  iii,  .37. 

1866 200,000,  '68,  53. 

1867. ,'500,000, '67,  36;  '68,53:  '69,45. 

1868  (allotment) 300, 000,  '68,  24, 53 :  '69,  45. 

1869  (allotment) 178, 200,  '69,  23, 45. 

1869 200,000,  '70,  59.     Act  of  December  23. 

1870. 400,000, '70,  59;  '71,.%. 

1871 341,000,  '71,55.    Act  of  January  18. 
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DE9  XOMCS  BAPIIM,  HiwiiMippi  Bircr-CoiitiinMd. 

A»M»»rfati«a9— CoDtiooed. 

1H71 f25O,00O, '71,55l    Artof]fareh3L 

liC;5 400,000,  •72,51. 

1H73 400,000, '73^  5S. 

1>J74 400,000,  •74,1,50. 

1875 480,000, '75^1,64. 

Irf76 230,000, '76^1,  ffi;  '77,537. 

liflH 05. 000  i  ^^IW.747. 

1879 65,000, '79,  133,1137. 

Total  to  '  .79 $4,646,700. 

No  Mtihority  in  appropriation  bill  io  pay  land  damages,  '68^  396. 

KOTB.— iUXJLOOO  appropriated  for  Rock  RWer  Eapi^  and  Des  Moines  Bapida,  Mis- 
■iflsippi  River,  1852,  aet  of  Aogost  30. 

Effieet  of  limited  and  irregnlar  appropriations,  '67,  280;  '70,  59;  '72,  324,326,328; 
'76b  U  659.    Economy  of  1m^  appropriations,  '71,  288;  '72,  318;   '73,  3:23. 
Caose  for  increased  appropriations,  '72, 324, 326.    Statements  of  appropriationsy 
'78^747;  '79,  1157. 
C^Mcrce. 

Amount  of  commerce  benefited  by  iaiprovement,  '67,  266, 279.  Length  of  season  of 
navigation,  '67,  278.  Sospended  dnring  low-water,  '67,  279.  Cost  of  the  pres- 
ent transferment  of  cargoes,  '67,  279, 3(m.  The  rapids  a  barrier  to  40,000  miles 
of  internal  navigation,  '67,  279.  Dimensions  of  improvement  required  for  com- 
merce, '67,  323.    Rules  and  regulations  to  govern  use  of  canal,  '78^  745. 

1877-7'5-79.  Statements  of  commerce  passing  through  canal,  '78,  747;  '79,  1156. 

STATIHTIC8,  '67,  266;  '68^  286;  '69,  313;  '7^  301;  '79,  1156. 
Contracts. 

Henegan  Sl  Son,  for  section  work,  '68^  ^^L  ^^J  ^^f  '^  ^^  i  failure  and  relin- 

Jjuishment  of  contract  by,  *69,  221.  C.  £.  Tobie,  for  furnishing  stone  for  lower 
ock,  '69,  236 ;  delay  of,  '69,  ^J7 ;  failure  of;  "69.  212, 227 ;  '73,  426.  J.  J.  Dull, 
for  continuing  section  work  relinquished  by  Henegan  &  Son,  '69,  222.  Doll  &, 
Williams,  for  continuing  section  work  to  amount  of  appropriation,  $200,000, 
'70,  284,308;  work  continued,  on  faith,  by  D.  &  W.  after  expiration  of  appro- 
priation, '70, 295 ;  extended  to  cover  appropriation,  $250,000,  '71, 282 ;  extended 
to  cover  appropriation,  $:M1,000,  '71,  283;  reliable  character  of  contractors, 
'72,  317.  F.  D.  Van  Wagenen,  for  section  work,  '73,  4:i0.  J.  W.  Kittle,  for  eec^ 
tion  work,  '74,  i,  305;  extension  of  time  asked  for  and  granted,  '74,  i,  306; 
completed  December  26,  1874,  '75,  i,  454.  Case  &  Co.^  for  furnishing  stone  fot 
lock  work,  '69, 227 ;  new  contract  (from  open  market  bids)  made  with,  '71,  286. 
Wells,  Timberman  &  Co.,  for  stone  for  lower  lock.  '71,  287:  '73,  430;  for  stone 
for  guard  lock,  '75,  i,  462.  E.  Owen,  for  labor  on  lower  lock,  '69,  236 ;  '71,  284, 
285,288 ;  bad  work  done  by,  '78,  737.  W.  Johnson,  for  labor  on  middle  lock, 
'71,  286, 288 ;  '73,  430.  J.  W.  Kittle,  for  labor  on  guard  lock,  '74^  i,  305 ;  exten- 
sion of  time  granted,  '74,  i,  306;  contract  completed  December  20, 1874,  '75,  i, 
454.  J.  Clark,  for  cement,  '69,  236 ;  '71,  287 ;  new  contract  made,  '71, 287. 288; 
new  contract  made,  '73,  430.    Saint  Louis  Cement  Company,  for  cement  for 

guard  lock,  '75,  i,  462.  J.  S.  Rearden,  for  lock-pate  timber,  '70,  300, 308 ;  aban- 
oned  Fcbmary  5,  1870,  '70,  300.  J.  Carroll,  for  remainder  of  lock-gate  timber, 
'70,  300, 308 ;  contract  completed  March  10, 1870,  '71,  288.  Copeland  &  Co.,  for 
planing  lock-gate  timber,  '70,  300;  completed  November  17, 1670,  '71,  288.  M. 
Sellers,  for  lock-gate  castings,  '70,  299,308;  completed  May  19, 1871,  '71,  287. 
Contract  and  hired  labor,  comparison  of  prices  and  cost,  '75,  i,  460;  '7^  i,  657, 

Abstracts  of  contracts,  '69,  236,420;  '70,  308;  '73,  430;  '75, 1,  462. 
Proposals. 
For  excavation  of  prism  and  construction  of  canal  banks  (for  appropriation  of 

$100,000),  '67,  357. 
1868.  For  labor  and  materials  for  guard  lock,  '68,  399 :  for  labor  and  materials  for 

lower  lock.  '68,  413 ;  for  furnishing  stone  for  lower  lock,  1869,  '69, 233 ;  rejected, 

'69,  227 ;  for  section  work,  '69,  230. 
1870.  For  section  work,  '70,  306;  (open  market)  for  lock  gate  castings,  '70L  307: 

(open  market)  for  timber  for  gates,  '70,  3(/7 ;  (open  market)  for  planing  timber, 

'70,  308. 
1872.  For  section  work,  '73,  422;  for  stone  for  middle  look,  '73,  425 ;  for  labor  and 

material  for  completing  lower  lock,  '73,  427 ;  for  labor  and  material  for  eimi- 

pleting  middle  lock,  '73,  428 ;  for  current  for  lower  and  middle  locks,  '73,  43a 
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DBS  MOUTES  RAPIDS,  MissiMippi  River--CoatiDQed. 

Contracto-— Continaed. 
Proposals 

1873.  For  labor  on  gaard  lock,  section  work,  and  channel  excavation,  '74,  i.  310. 

1874.  For  stone  for  gnard  lock,  '75,  i,  461;  for  cement  for  guard  look,  '75,  i,  461. 

Chief  of  £nginsbb8. 

Reports,  '66,  i,  4,  ii,41,  iii,  33,  37;  '67,  35;  '68,  52,  385;  '69.  44;  '70,  59;  '71,  65; 
'72,  51,  319;  '73,  52;  '74,  i,  59;  '75,  i,  64;  '76,  i,  83;  '77,  8.J;  '78,  101;  '79, 133. 

Order  of,  assigning  Lieutenant-Colonol  Wilson  rThirty-fifth  Infantry)  to  charge, 
'67,  273.    Letter  concerning  settlement  of  land  damages,  '68,  395. 
Board  of  £nginexb8. 

The  work  previous  to  1866  in  charge  of  a  Board  of  Engineers,  '66,  i,  4. 

1867.  Boara  constituted  t'O  consider  and  report  on  plan  for  improyement  of  Missis- 
sippi River  at  Des  Moines  Rapids,  without  restrictions,  '67,  310.  Board  adopt 
and  recommend  modifications  of  project  presented  by  Lieut.  Col.  J.  H.  Wilson 
(see  Project) ;  recommendation  approved  by  Chief  of  £ngineer8,  '67,  36, 265, 307, 
doU,  35^.  

(Colonel  Maoomb,  Lieutenant-Colonel  Wilson,  Major  Warren,  W.  M.  Roberts,  U.  S. 
0.  E.,  and  Captain  Hains.) 

1871.  Board  convened  to  report  on  present  condition  of  improvement,  progress 
made,  work  remaining  to  oe  done,  and  the  causes  of  difference,  if  any,  in  esti- 
mated cost  of  completion  and  estimates  hitherto  submitted,  '72,  319.  Board  re- 
view the  work  done  and  to  be  done,  '72,  321,  323 ;  consider  that  it  is  carried  on 
in  strict  accordance  with  the  laws  of  Confrress,  *72,  323 ;  that  the  increased  esti- 
mated cost  of  completion  is  due  to  partial  appropriations,  '72,  324. 

(Colonel  Macomb,  J.  H.  Wilson,  U.  S.  C.  £.,  and  Captain  Bumham.) 

l**]fOIlfEER8  IN  ChaKCtS 

Capt.  J.  H.  Wilson,  1866-71,  '66,  U,  41;  '67,  273.    Reports,  '67,  264,  275;  '68, 

385;  '69,  212;  '70,  293:  '71,  263. 
Col.  J.  N.  Macomb,  1871-77,  '71,  56.    Reports,  '71,  258;  '72,  282.  325;  '73,  416; 

'74,  i,  303l'75,  i,  454;  '76.  i,  657;  '77,  536.-Joint  report  of  Colonel  Macomb 

and  J.  H.  Wilson,  U.  S.  C.  E..  '72,  325. 
Capt.  A.  Stickney,  1878  to ,  ^78,  101.    Reports  on  maintenance  and  operations, 

'78,733;  •79,1151. 
Assistants. 

D.  C.  Jenn6.  Report  on  location  and  cost,  '67,  282.  U.  S.  C.  E.  in  local  charge. 
Report,  '68,  m 

H.  A.  Ulffers,  '67,  275;  '69,  226 ;  '70,  298.    Report  on  geology  of  rapids.  '67,  305. 

E.  T.  Hoffman,  '67,  275. 

Capt.  L.  C.  Overman.    Reports,  '68,  391 ;  '69,  219. 

A.Notz,'70,  298. 

0.8.WiUey,'70,  298;  '72,  319;  '73,  421. 

Second  Lieut.  J.  E.  Griffith, '69,  228;  '70,  299;  '71,  288;  '72,  319;  '73,  421. 

Mr.  Bayless,  '72,  319. 

Mr.  Middleton,'72,  319. 

E.  BeDnet,  '68,  394. 

A.H.Blaisdell,'71,  284:  '72,  317;  '73,  421. 

J.  H.  Striedinger,  '68,  394. 

Capt.  A.Srickney  assigned  to  local  charge  October  21, 1872, '73,  416.  Reports^ 
•73,  416;  '74,  i,304;  '75,  i,455;  '76,  i,658;  '77,  537. 

E.  H.  Worrall, '68,  394;  '69,  224;  ^71,  284;  ^72,  319;  '73,  421, 

O.  L.  Wetmore,  '68,  394:  '69,  224. 

A.  O.  Keefer,  '68,  394 ;  '69,  226. 

W.  Hormuth, '68,  394;  '69,  225;  '70,  298. 

L  P.  Frizell,  '69,  226;  '70,  299. 

Capt.  A.  H.  Bumham  in  local  charge,  '71,  266,  282;  '72,  315;  '73,  423. 

Capt.  A.  Stickney,  '73,  416. 
Estimates. 
Of  original  project  for  improviug  natural  channel  200  feet  wide  and  4  feet  deep, 
$2,662,797,  ^67,  280,324,325,350;  for  increased  width  and  depth,  '67,  •325.350. 
Of  plans  discussed  by  Board  of  Engineers  for  improving  natural  channel  of  river 
by  rock  excavation  200  fret  wide  5  feet  deep,  13,504,182,  '67,  325,  350.  Of 
*'  dams  entirely  across  river  with  locks,  &c.,"  |2,460,091, '67,  327,350.  Of  G. 
£dm\inds,  plan ''being  a  dam  from  island  to  Illinois  shore,  &c.,"  $1,926,720, 
'67,  332,  350.  Of  "  an  excavated  shore  channel  on  Iowa  side  (with  exterior 
embankment),''  200  feet  wide  and  5  feet  deep,  $3,317,874 ;  for  other  widths  and* 
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depths,  '67,  334, 350.  **  Of  canal  on  Illinois  Bide  ^'  similar  to  dimensions  of  plao 
recommended  by  Board  of  Engineers,  $3,271,430,  '67,  343,350.  Of  Lieiiteoant- 
Colonel  Wilson*8  plans,  for  canal  300  feet  wide  and  6  feet  deep,  with  channel  oa 
Montrose  Chain,  200  feet  by  6  feet,  $3,390,000, '67,  285,  ^3*^:  for  canal  300  feet 
wide  in  embankment,  200  feet  in  excavation,  Montrose  Channel  6  feet  deep, 
$3,110,000, '67,  285, 33S;  for  canal  300  feet  wide  5  feet  deep,  Montrose  Channel 
5  feet  deep,  $;i,990,000,  '67,  280,  :»9 ;  for  canal  300  feet  wide  in  embankment,  2iK* 
feet  in  excavation,  Montrose  Channel  5  feet  deep,  $2,710,000,  *67,  286, 3;K>.  Of 
plan  adopted  and  recommended  by  Board  of  Engineers  July  20,  1867,  and  ap- 
proved by  the  Secretary  of  War  (see  Projects),  $2,500,000,  '67,  3:^9.  Cost  of 
maintenance,  $15,200  per  year,  '67,  284.  Of  co8t  of  completion,  December  9, 
1870,  $1,326,134,  '71,  263;  August  1,  1871,  $1,000,000, '71,  288;  as  revised  by 
Hoard  of  Engineers  December  2, 1871,  $1,734,659, '72,  325.  Canal  excavatioD 
exceeds  original  estimates  27,421  cubic  yards;  reason  for,  '71,  266;  '72,  324; 
cause  of  increased  estimates,  '72,  51,324,326;  *76,  i,  658.  Report  of  Board  of 
Engineers  December  2,  1871,  on  work  done  and  remaining  to  be  done,  with,  esti- 
mates for,  '72,  320.  Of  cost  of  entire  completion,  June  30,  1872,  $1,723,481,  '72, 
318.  Estimates  increased  by  25,200  cubic  yards  of  rock  on  Montrose  Chain,  and 
not  previously  recognized,  '76,  i,658. 

1878.  Estimated  cost  of  operation  and  maintenance  of  canal  free  from  tolls,  $40,000, 
'78,738,747. 

1879.  For  boom  at  head  of  guard  lock,  $6,000;  for  increasing  height  of  gnard  lock 
walls,  $16,000,  '79,  1155.  For  completion  and  operation  of  canal,  $129,063,  '79, 
1157. 

Financial  Statements. 

•68,  387;  '69,  313;  '70,  301;  '71,  259,262;  '72,  282;  '73,  416;  '74,  i,  59;  '75,  i, 
455;  '76,  i,  658;  '77,  537;  '78,  101,747;  '79.  133,1157. 
IjCffislation. 

Laws  of  Iowa  inadequate  for  condemnation  of  private  lands  for  public  use  ;  passa^ 
of  special  law  for ;  lack  of  authority  in  bill  making  appropriations  to  pay  for 
land  damages,  '68,  396 ;  action  of  commissioners  in  settlement  of  land  damages, 
'69,  22S.  Act  of  Congress  providing  that  no  tolls  shall  ever  be  collected  on 
canal,  '78,  738. 
'vQperations. 

1870-71.  Progress  on  section  work,  '71,  266,282;  progress  on  lock  work,  '71,  267, 
284.    Difficulty  from  leaks  under  banks  and  into  lock  pits,  '71,  283. 

1871-72.  Progress  on  section  and  lock  work,  '72,  315,  316.  Operations  suspended 
from  July  21^  1871,  for  lack  of  funds,  '72,  317;  review  of  past  operations  and 
work  remaining  to  be  done,  '72,  321,  323. 

J1872-73.  Operations  resumed  September  5, 1872,  '72,  417.  Progress  on  section  work, 
•73,  4I85  near  completion  of  lower  and  middle  lock,  '73,  419.  Iiyury  to  embank- 
ment during  the  winter,  '73,  417.  Section  work  suspended  from  November  9, 
1872,  '73,  417.    Injury  to  lock  timber  from  exposure,  '73,  420. 

1873-74.  Completion  of  masonry  at  lower  and  middle  lock,  '74,  i,  303;  completion 
of  section  work  in  lock  section,  '74,  i,  1303,  'M)4.  The  United  States  assumes  the 
uncertain  element  of  cost  in  construction  of  coflFer-dams,  '74,  i,  303,  306. 

.1874-76.  Progcefis  of  section  and  lock  work,  '75,  i,  456.  Rock  excavation  at  entrance 
to  canal  completed,  '75,  i,  454, 457.  Construction  of  catch  pools  at  creek  mouths, 
'75,  i,  455 ;  '76,  i,  657.  Difficulty  from  leaks  u  ider  canal  embankments,  '75,  i, 
454.     Comparison  of  cost  of  work  by  hired  labor  and  contract,  '75,  i,  460. 

:1875-76.  Removal  of  detached  patches  of  rock  by  chisel-boats,  '76,  i,  657,  661.  Pro- 
gress on  section  and  lock  work,  '76,  i,  657,  659,  661.  Removal  of  rock  from 
channel  through  Montrose  Chain, '  76,  i ,  660.  Construction  of  engine-houses  and 
machinery  for  operation  of  locks,  '76,  i,  664.  Cost  of  work  by  hired  labor,  '76, 
i,  662.     Disastrous  effect  of  floods,  '76,  i,  657,  659. 

1876-77.  Completion  of  locks  and  canal  prism,  '77,  536, 538.  Progress  on  lock-gates 
and  machinery,  '77,  539.    Results  obtained  by  hired  labor,  '77,  537. 

1877-78.  Completion  and  opening  of  canal  August  22, 1877 ;  partial  failure  of  miter 
sills  and  repair  of  same,  '78,  101,  734,  7:59,  ^  42.  Purchase  of  dredge  foroi>erat- 
ing  in  canal,  '7C|,  745.    Rules  and  regulations  to  govern  use  of  canal,  '78,  745. 

1878-*^.  Maintenance  iind  operation  of  canal;  dredging  rock  from  Montrose  Chan- 
nel, and  from  channel  in  front  of  city  of  Montrose ;  also  sediment  from  prism  of 
canal;  completion  of  lock-gates  and  machinery,  '79,  133, 1151.  ' 

.Pbyslcal  CbaracterlsUcs. 

Of  Upper  Mississippi  River  aud  Des  Moines  Rapids,  '67,  275,  277,  305,  312.  Ban^ 
of  water  surface,  '67^  278,  318,  322.  Sediment,  amount  of,  '67,  321.  Volume  of 
discharge,  '67,  321.    Relation  between  rise  on  rapids  and  rise  on  bars,  '67,  322. 
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Of  improvement  previous  to  1867,  "  removing  obstructions"  on  rapids,  '66,  iii,  36 ; 
by  widening,  deepening,  and  straightening  channel,  by  removal  of  rock  froui 
river  bed,  '67,  264,  324,  325,  335  (see  Projects).  Rejected  by  Captain  Wilson  as 
requiring  too  long  to  complete,  too  expensive,  and  inadequate,  '67,  264,  280. 

Of  Lieut.  Col.  J.  H.  Wilson,  subsequently  modified  and  recommended  by  Board  oi 
Engineers  (see  Projects). 

Plans  examined  by  Board  as  follows:  '67,  324:  '^for  improving  natural  channel  oi' 
river  by  excavating  the  rock,"  '67,  324, 350 ;  rejected  as  costly  and  inadequate, 
'67,  3'25,  335.  'Tor  dams  entirely  across  river,  with  locks  for  steamboats  and 
chutes  for  rafts,  creating  slack-water  navigation,"  '67,  326,  350 ;  rejected  as 
destroying  present  navigation  during  average  and  high-water.  '67,  328. 

Of  G.  Edmunds,  jr.,  "  being  a  dam  from  island  at  upper  chain  to  Illinois  shore,  with 
wall  from  west  end  of  dam,  and  running  parallel  with  Iowa  shore,  &c.,"  '67, 
329,  :^0 ;  rejected  as  experimental  and  inadequate,  '67, 3:13.  For  **  an  excavated 
shore  channel  on  Iowa  side,  with  an  exterior  (river)  embankment,"  '67,  333, 350; 
compared  with  plan  recommended  by  Board  of  Engineers,  '67,  343 ;  reject^l  on 
account  of  cost,  '67,  3;^.  For  a  similar  improvement  on  Illinois  side,  '67,  333. 
For  "  a  canal  improvement  on  Illinois  side"  (similar  in  construction  to  canal  rec- 
ommended on  Iowa  side),  '67,  342,  350 ;  compared  with  plan  recommended  by 
Board  of  Engineers,  '67,  345;  would  require  dam  across  river  at  head  of  canal, 
or  else  excavation  of  rook  from  bed  of  river,  '67,  342,  31» ;  rejected  on  account 
of  the  dam  destroying  navigation  of  river  during  average  and  high  water,  and 
increased  cost  from  excavation  of  rock  in  bed  of  river,  '67,  342, 348.  For  **  Li  v- 
ermore's  improved  chutes,"  '67,  348 ;  rejected  as  experimental,  '67,  349.  For 
"  Brunot  improved  iloat-gatefor  sluices  in  dams; "  not  a  proper  plan  of  improve- 
ment, but  board  deem  it  of  sufficient  value  to  call  attention  of  departmenc  to  it, 
'67,  349. 
Projects. 

Lieutenant  Lee,  1837,  for  improving  natural  channel  of  river  by  excavation  of  rock 
to  a  depth  of  4  feet  below  low- water  of  1864,  and  for  a  width  of  200  feet ;  pian 
partially  carried  out  by  the  removal  of  about  25,000  cubic  yards  of  rock,  costing 
$350,000,  '66,  iii,  36;  '67,  264,  273,  324,  335.  Considered  by  Colonel  Wilson  as 
requiring  too  much  time  for  completion,  too  expensive,  and  inadequate,  '67, 
264,  280,  324,  335. 
Lieut.  Col.  J.  H.  Wilson  (Thirty-fiffch  Infantry),  1867,  for  a  lateral  canal  300  feet  wide, 
6  feet  deep  on  Iowa  side,  and  running  Irom  Keokuk  to  Nashville  (7.6  miles), 
with  two  lifts  and  one  guard  lock ;  embankments  20  feet  wide  at  top,  carried  4 
feet  above  high- water,  and  protected  inside  and  out  with  riprap,  the  canal  con- 
necting with  a  through  out  along  natural  channel  of  upper  chain,  the  through 
cut  to  be  200  feet  wide  and  5  feet  or  6  feet  deep,  '67,  36,  264,  281,  282.  335. 
Modified  by  Board  of  Engineers  May  13,  1867,  viz,  embankment  to  be  reauced 
to  10  feet  wide  at  top,  to  be  carried  2  feet  above  high- water,  canal  to  be  reduced 
in  excavation  to  a  width  of  250  feet,  the  riprap  on  canal  side  of  the  embank- 
ment to  be  carried  to  a  height  of  12  feet  above  canal  bottom,  the  canal  to  have 
a  minimum  depth  of  5  feet  and  a  maximum  of  8  feet,  lock  chambers  to  remain 
as  fixed  by  Lieutenant-Colonel  Wilson  (350  feet  by  80  feet),  reverse  ^ates  at 
oufclet  unnecessary ;  the  through  cut  along  natural  channel  of  upper  chain  to  bo 
further  investigated  by  engineer  in  charge ;  details  not  fixed  on  may  be  left  to 
be  arranged  by  engineer  in  charge  and  subject  to  approval  of  department,  '67, 
36,  265,  307,  350.  Approved  by  Secretary  of  War,  concurred  in  by  Chief  of  En- 
gineers, '67,  36,  265.  Pier  at  lower  lock  changed  from  300  tect  to  150  feet  in 
length,  '71,  267. 
(Colonel  Macomb,  Lieutenant-Colonel  Wilson,  Major  Warren,  W.  M.  Roberts,  U.  S. 
C.  E.,  and  Captain  Hains.) 
Surveys. 
Surveys  mreviously  made  by  Lee  and  Warren  of  little  use  in  later  examination, 
'67,  275.  Surveys,  comparison  of,  '67,  316.  Surveys  to  determine  land  dam- 
ages, *68,  395.  Surveys  and  test  levels,  to  determine  accuracy  of  previous,  '72, 
317.  Surveys  in  1876  develop  25,200  cubic  yards  of  rock  not  previously  esti- 
mated, '76,  i,  658. 
Maps. 
Of  surveys,  Appendix  i,  '66.  List  of  maps  and  plans  made  to  June  30,  1868,  '68, 
394. 
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DETROIT  BITER,  MICH.— iMPROvuasRT  of. 

(See  alflo  Bridob  at  Detroit,  Mich.,  across  the  channel  between  Lakbb- Hubos 

AND  Erik.) 

A  ppropriadoii*. 

1874 125,000.  '74,  I,  41. 

1878 100,000,  '78,  125,  1223. 

1879 50,000, '79,  169,1650. 

Total  to  1879 $175,000,  '79,  1650. 

Commerce. 

Large  and  inoreaBtog,  '75,  i,  283.    The  commerce  of  the  entire  chain  of  lakes  benf^ 

titod  by  this  work,  '75,  i,  2»4. 
Statistics,  '7^  ii,  547;  '77.  937;  '78.  1223;  '79,  1650. 
Contracts. 
1876.  Case  &  Jennings,  blasting  and  dredging,  |7.S0  per  cnbic  yard,  '77,  73S»  796.— 
1878.  C.  F.  Dunbar,  removal  of  solid  rock,  at  |7  per  cnbic  yaid,  '79,  165.     C.  F. 
Danbar,  removal  of  bowlders,  at  $5  per  cubic  yard,  '79,  lo51. 
Abstracts  of  bids,  '75,  i,  284;  '77,  937 ;  '79,  1651. 
Enirlneers. 
Majors  Comstock  and  Weitzel  ordered  to  make  estimate  of  cost,  '74,  i,  48 ;  joint 

report  submitted,  '74,  i,  213,214.    Report,  M^jor  Comstock,  '75,  i,  285. 
Chiep  of  Engineers. 
EejDorts,  '74,  i,  47,48;  '75,  i,  52;  '75,  i,  285.286;  '76,  i,  106,  ii,  543.    Oxdeis  that 
tne  improvement  shall  be  made  wholly  in  American  waters,  '76^  it,  646.    Re- 
ports, '77,  111;  '78,  125;  '79,  168. 
Engineers  in  Charge. 
Mai.  G.  Weitzel,  1874-'—.    Reports,  '75,  i,  281 ;  '79,  1650.    Correspondence,  '76^ 

ii,  542-547;  '77,935. 
Capt.  A.  Mackenzie,  in  temporary  charge,  1878.    Report,  '78,  1223. 
Assistants. 
Capt.  A.  N.  Lee,  '75,  i,  282.    Reports,  '76^  u,  545;  '77,  935. 
Mr.  Leavitt,  '77,  936. 
Capt.  A.  Mackenzie.    Report,  '79,  1651. 
Estimates. 
By  Minors  Comstock  and  Weitzel,  1874,  for  blasting  and  dredging  channel  at  Lime 
Kilns,  if  partly  in  Canadian  waters,  $1,899,990 ;  if  wholly  in  American  waten, 
6  x>er  cent,  additional ;  at  mouth  of  river,  $105,558,  and  10  per  cent,  for  contin- 
gencies, '74,  i,  214. 
By  M^or  Comstock,  for  proposed  improyements  at  Maiden  and  month  of  Detroit 

River,  $100,000,  '75,  i,  283,284. 
By  M^or  Weitzel,  1875.  for  improvement  at  Lime  Kilns  Crossing  for  18-foot  chan- 
nel, wholly  in  American  waters,  $500,000 ;  if  partly  in  Canadian  waters,  $962,000 ; 
for  deepening  shoal  at  mouth  of  river,  $300,000 ;  for  a  20-foofc  channel  additional 
$900,000  to  $1,000,000,  '76.  ii,  544.  Details,  '76,  ii,  545.  For  completion  of  the 
work,  channel  300  feet  wide  by  20  feet  deep,  $200,000,  '77,  936.  Revised  in  18:9 
to  $250,000  to  complete  the  work,  '79,  165, 168. 
Financial  Statements. 

•75,  i,  284;  '76^  ii,  547;  '77,  937;  '78,  125,1223;  '79,  168,1651. 
Iieirislation. 
Resolution  of  House  of  Representatives,  directing  estimate  of  cost  to  be  made. 
December,  1873,  '74.  i,  48.    Proposed  uniting  of  United  States  and  Canadian 
Governments  in  this  work,  '75,  i,  52,286. 
Operations. 
1876-'77.  2,632  cubic  yards  of  rock  removed  by  blasting  and  dredging,  '77,  935,^96. 
1877-78.  No  operations,  '78, 1223. 

1879.  90.000  square  yards  drilled  and  blasted,  3,262  cubic  yards  dredged,  *79, 16^ 
1652. 
Physical  Characteristics. 

Bed  of  river  composed  of  rock.    Swift  onnenty  *74,  i,  213, 214. 
Plans. 
By  Majors  Comstock  and  Weitzel,  for  blasting  and  dredging  a  channel  300  feet  wide 
by  20  feet  deep  at  various  places  in  the  river  between  lakes  Huron  and  Erie, 
'74.1,213,214. 
By  Major  Comstock,  for  removing  bowlders  near  Maiden,  dredging,  bnoying,  and  s 
light-ship  at  the  mouth  of  Detroit  River,  '75,  i,  283-285. 
Private  and  Corporate  Worl£. 
The  Canadian  Government  removed  120  cubic  vards  of  rock,  at  a  cost  of  $60  per  cable 
yard,  '77,  936. 
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Projects.    (See  Estimates.) 
By  Mi^or  Weitzel,  1876.  for  improvement  at  Lime  Kiln's  Crossing,  expending,  by 
contract,  the  availaole  balance  in  blasting  and  dredging  rook  wholly  in  United 
States  waters,  '76,  i,  105,  ii,  546.    In  1878,  for  a  channel  300  feet  by  20  feet,  by 
drilling,  blasting,  and  dredging,  '78^  1223;  '79,  165^. 
Surveys. 
1875.  By  the  Canadian  Government  and  by  Mi^or  Weitzel,  '75,  i,  281-285. 
1875.  Under  direction  of  M%jor  Weitzel,  by  H.  A.  Ulffers,  '79,  '  — 
Maps. 
Showing  condition  of  the  work  Jnne  30, 1877,  '77,  939. 


DIAJHOUrD  REEF.— (See  East  River.) 


DISflLLI.  Sir  AMP  CAIVAJU  VA.  AND  N.  €.— Impboybmbnt  of. 

A  ppr  opnauons. 

1836 115,000.    Actof  July4,  1836. 

1838 10,000.    Act  of  April  20, 1858. 

Commerce. 
Justification  of  the  improvement  being  made  by  the  United  States,  '72,  751.    Reve- 
nae  from  canal  insignificant,  '72,  751.    Tolls  during  the  war,  '72,  751.    Interest 
of  the  United  Stat^  in  the  canal,  '72,  751. 
Statistics,  '72,  752. 
Engineers. 
Chikf  of  Engineers. 

Report,  '72,  74. 
Engineer  in  Charge. 
Maj.  W.  P.  Craighill,  '72,  74.    Report,  '72,  760. 

W.  R.  Hntton,  »72,  750.    Report,  '72,  750, 
Estimates.    (See  Plans.) 
Financial  Statements. 

'72,  752. 
Pbjrsieal  Characteristics. 

Description  of,  '7^  750,751 ;  '76^  ii,  392. 
Plans. 

By  W.  R.  Hntton,  to  suppress  two  locks,  leaving  only  one  at  each  end ;  also  for  the 
enlargement  of  the  canal  and  the  lowering  or  the  summit  level:  estimated 
cost,  $480,000,  '72,  751. 
Surveys. 

1872.  Survey  made,  '72,  74,750. 

(See  survey  for  an  interior  water  communication  between  Norfolk,  Ya.,  and  the 
Atlantic  Ocean,  '79,  74,714;  '76.  i,  392.) 


DOIiliAR  POINT.— (See  Galveston  Bat  ship-channel.) 
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Survey  for  canal. 

Oontmerce. 

importance  of  improvement  and  benefit  to  commerce,  '75,  i,  877, 880-883, 894. 
Statistics,  '75,  i,  894. 
En§rineer8. 
Chief  of  Engineers. 

Reports,  '73,  66;  '75,  i,  79;  '79, 112. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell,  1873-75,  !73,  66;  '75,  i,  79;  »79,  HI.    Report,  '75,  i,  875. 

^^SSI 8TANT8 

J.  A.  Hayward.    Report,  '75,  i,  883. 

H.  C.  Ripley,  '75,  i,  876.    Report,  '75,  i,  889. 
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Eii8dliieer»— Continued. 

J.  C.  Pulbemnjs.    Beport,  '75,  i,  895, 897. 

Lieut.  H.  M.  Adams,  '75,  i,  889.    Beport,  '75, 1,  893. 
Estifliates. 

By  Captain  Howell,  1875,  for  inland  navigation  from  Donaldflonville  to  the  Bio 
Grande:  For  section  1,  channel  from  DonaldBonville  to  Vermillion  Bay, 
$1,633,705;  for  section  2,  Vermillion  Bay  to  Sabine  Lake,  $1,587,889,  and  jetties 
at  mouth  of  Sabine  Biver,  $90,828;  Sabine  Lake  to  Galveston  Bay,  $1,018,250; 
section  3,  Galveston  Bay  to  Brazos  Biver,  $21*2,144 ;  section  4,  lock  at  Bio  Grande, 
$2r^,110 ;  Indianola  to  Madre  Lagoon,  $:$,2o8,2r^;  Madre  Lagoon  to  Bio  Grande, 
$l'J0,2r>(i,  '75,  i,  880-883,896,901;  totel,  $8,039,461,  '75,  i,  S6^, 

Physical  Cliaracteristicsu 
General  description,  '75,  i,  876-900.    High  and  low  water  range,  '75,  i,  883. 

Plans. 
By  Captain  Howell,  1675,  for  inland  navigation  frt>m  Donaldsonville  to  the  Bio 
Grande,  as  follows :  Section  1,  from  Donahlsonville  to  Vermillion  Bay  by  slack- 
water  via  Bayou  La  Fourche  to  Napoleonville ;  thence  by  a  canal  in  a  direct 
line  to  Lake  Verret ;  thence  to  Flat  Lake ;  from  Flat  Lake  via  the  Little  Atcha- 
falaya  Biver  and  Bayou  Teche  to  Frankun ;  thence  to  Cote  Blanche  Bay  and 
via  the  latter  and  Vermillion  Bay  to  Schooner  Bayou ;  estimated  cost,  $l,<x3, <0G, 
'75,  i.  879,8«0,883,8b4.  Section  2,  Vermillion  Bay  to  Galveston  Bay  Canal; 
from  Schooner  Bayou  to  White  Lake ;  thence  via  canal  to  Twin  Lake,  AUigator 
Lake,  and  Lake  Callicon ;  thence  via  Bayou  Callicon  to  Grand  Lake ;  Bayoa 
Lacassam  to  Lake  Lacassam;  Bayou  Mis^re  to  Lake  Mis^re;  thence  via  canal 
to  Will  Lake ;  via  Bayou  Bois  Coonu  to  Calcasieu  Lake ;  Kelsor  Bayou  to  Black 
Lake  (Sabine  Lake) ;  thence  by  small  chain  of  lakes  and  Mud  Bayou  to  East 
Bay  Bayou  (Galveston  Bay);  estimated  cost, $2,696,%7,  '75,  i,  880-882, 88^-^96. 
Section  3,  Galveston  Bay  to  Brazos  Biver  by  increasing  the  existing  3-f6ot  nav- 
igation to  6  feet  by  cuts  through  reefe  in  West  Galveston  Bay  and  in  Oyster 
Bay ;  thence  through  ridge,  separating  Oyster  Bay  and  Brazos  Biver,  to  Brazos 
Biver;  estimated  cosr,  $212,144,  '75,  i,  881,898.  Section  4,  Brazos  Biver  to  Bio 
Grande  by  canal  from  Brazos  Biver  across  marshy  prairies  and  through  small  fresh- 
water lakes  to  San  Bernard  Biver ;  thense  through  Cedar  Lake ;  thence  direct 
to  Cany  Creek ;  thence  via  Cany  Creek  to  Matagorda  Bay,  and  via  the  latter  to 
Indianola  Harbor.  From  Indianola  to  the  Bio  Grande  a  6-foot  tide-water  canal, 
80  feet  wide  at  the  top,  following  along  the  coast  line,  recommended  as  the  only 
feasible  plan;  estimated  cost,  $3,476,644,  '75,  1,  882.  General  discnsBion  of 
routes :  Section  1,  lock  project  in  Bayou  La  Fourche  impracticable,  '75,  i,  878,  i^. 
Dam  and  inclined  plane  impracticable,  '75,  i,  879.  Boute  via  Bayon  Techev 
with  a  cut  to  Bayou  Cypre  Mort,  and  dredging  this  bayou  to  Vermillion  Bay, 
estimated  cost,  $1,258,538,  not  recommended,  '75,  i,  880.  Section  4,  cutatfaiongh 
lagoons  from  Indianola  Harbor  to  Bio  Grande  not  x^ennanent ;  estimated  eo6t, 
$1,902,978,  '75,  i,  882. 

Private  and  Corporate  UTork. 
A  canal,  excavated  by  the  Brazos  Canal  Company,  connecting  West  Galveston  Bay 
witli  the  Brazos  Biver,  '75,  i,  898.    A  channel  excavat^  by  the  State  from 
Espiritu  Santo  Bay  to  San  Antonio  Bay  and  thence  to  Mesquite  Bay,  '75,  i,  896. 
Pass  dredged  between  Aransas  and  Corpus  Christ!  Bays,  '75,  i,  899. 

Surveys. 
1872.  By  Captain  Howell,  '73,  66;  '75,  i,  79,876,883,889,890,893,895,897. 
1879.  By  Captain  Howell,  '79,  112. 


DRAKE'S  BAT,  €A£i«— Examination  of. 

(See  also  Pacific  Coast,  Harbor  of  Refuge.) 
Enirineers. 

CiiiEr  OF  Engineers. 

Report,  '77,  123. 
Board  of  Engineers. 
For  the  Pacific  Coast  met  August  6, 1876,  to  examine  certain  harbors  on  the  Pacific 
Coast,  with  a  view  to  establishing  a  harbor  of  refuge.    The  board  consider 
that  when  the  commerce  increases  it  may  be  necessary  to  build  a  harbor  here, 
but  not  at  present,  '77,  1051. 
Estimates. 

By  Board  of  Engineers  for  breakwater,  $6,785,800,  '77,  1058. 
Plans. 
By  Board  of  Engineers  for  a  breakwater  one  mile  long,  '77,  1058. 
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DUBUqUE  HARBOR,  lOKTA,  Idlssisttippl  River.— Improvement  of. 
(See  Mississippi  River  between  Falls  of  St.  Antuony  akd  Cairo.) 

Appropriationsu 

lb44 $7,500.    Act  of  June  15,  1844. 

1845 7,000.    Act  of  March  3,  1845. 

1852 15,000.    Act  of  Augnst  30,  1852. 

187() 15,000, '76,  i,  143;  '77,84,525;  '79,1141. 

1878 10,000, '78,98,  717;  '79,1141. 

1879 4,000,  '79,  132,  1141. 

Total  to  1879 $58, 500. 

Commerce* 

Importauce  of  improvement,  '76^  i,  696. 
Statistics,  '78.  717 ;  '79,  1141. 
Contracts. 
1877.  a.  Williams,  for  dredging,  '78,  717.— 1878.  A.  McArthor,  for  dredging,  '79. 

1141. 
Abstracts  of  proposals,  for  dredging,  '78,  718;  '79,  1141. 
Engineers. 
Chief  of  Engineers. 

Reports,  '76^  i,  «4 ;  '77,  84 ;  '78,  97 ;  '79,  132. 
Board  of  Engineers. 
1879.  Consideration  of  various  plans  for  improvement ;  recommend  constmction 
of  two  low  spar  dikes  on  Dunfeitli  shore  as  soon  as  the  present  dredged  channel 
shows  signs  of  filling  up,  at  estimated  cost  of  |12,668,  '79,  1143. 
(Majors  Comstock,  Houston,  and  Farquhar.) 
Engineers  in  Charge. 
Col.  J.  JSr.  Macomb.    Reports,  '76,  i,  695;  '77,  525. 
Maj.  F.  U.  Farquhar,  '78»  717.    Reports,  '78^  717;  '79.  1140. 
Assistants. 
C.  W.  Durham.    Report,  '7^  i,  606. 
M.  Meigs.    Report,  '77,  535. 
Estimates. 
Improving  harbor  by  opening  cut  from  New  Barney  cat  to  Wa|ile  cat,  and  oon- 
Btruction  of  dams,  &c.,  ^,120,  '76,  i,  695,  698.    Modified  by  temporary  im- 
provement of  bar  by  dredging,  915,000 ;  construction  of  training  wall,  $25,300, 
'77,84,525,535. 
Of  Board  of  Engineers,  1879,  for  two  spur  dikes  to  improve  river  at  bar,  f  12,668, 
'79,1143. 
Financial  Statements. 

•77,  84,  525  ;  '78,  98,  717;  '79,  132,  1141. 
Operations. 

1877>78.  39,261  cubic  yards  sand  removed  firom  bar  in  fh>nt  of  steamboat  landing, 

'78,97,717;  '79,132,1141. 
1878-^79.  37,042  cubic  yards  sand  dredged  &om  bar  in  front  of  steamboat  landing, 
•79,  1140 ;  results  obtained,  '79,  1140,  1143. 
Physical  Ciiaracteristics. 

Formation  of  bar,  cause  of,  '76,  i,  696. 
Plans. 

Of  citizens  of  Dubuque,  1879,  for  improvement  of  bar,  '79,  1142. 
Projects. 
For  improvement  of  harbor.  1876,  by  artificial  cut,  from  head  of  New  Barney  cut  to 
mouth  of  Waple  cut,  150  feet  wide  at  bottom ;  also  three  riprap  dams,  with 
brush  foundations,  located  across  head  of  Seventh  street  slough,  across  New 
Barney  cut,  and  across  Third  street  opening,  '76,  i,  695,  697.    Modified  b^  tem- 
porary improvement  of  bar,  by  dredging  to  extent  of  present  appropriation 
($15,000),  and  subsequently  the  permanent  improvement  by  training  wall,  about 
1,000  feet  in  length,  from  upper  end  of  New  Barney  cut  to  railroad  bridge,  '77, 
84,  525,  5:^5. 
Of  Board  of  Engineers,  1879,  for  improvement  of  bar  in  front  of  landing  by  con- 
tracting water-way,  by  two  low  spur  dikes  on  Dunleith  shore^  work  to  be  com- 
menced as  soon  as  present  dredged  channel  shows  signs  of  filling  up,  '79,  1143. 
Snrveys. 
1868-'6^,  '69,  48.  188;  '70,  228;  '76^  i,  696. 
Results  of  previous,  '79, 1142. 

[L.  Y.  8.1 
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DUCK  CREEK,  DEIi.— Examinatiok  ov. 

C#iitaieree« 

Ell  Calient  harbor  of  refage  at  Duck  Creek,  '79,  471,  473. 
hT  vTi»nc8,  '79,  474. 
CDifiaeers. 

CliU^F  OF  EXGnnEKBS. 

lte|)orto,  '78,63;  '79,75. 

EXGIXEER  IN  CHAROX. 

CJol.  J.  N.  Macomb,  '78,  63;  '79,  66,  74.    Eeport,  '79,  470. 

W.  S.  Edwards,  '79,  470.    Report,  '79,  472. 
EMimates.    (See  Projects.) 
Pii^iileal  Characteristics. 

Dt^^ription  of,  '79,  472,  473. 
Li-^t  of  shoals,  '79,  472,  473. 
Planti. 
Discission  of  plans,  for  catting  canals  to  shorten  distances  and  avoid  sharp  cnrrea, 
hy  Colonel  Macomb ;  not  reconmiended ;  considered  too  costly,  '79,  471-474. 
Projects. 
Of  Colonel  Macomb,  1879,  for  widening  old  "cut  off"  and  remoYing  shoala;  esti- 
mated cost,  $12,000,  '79,  471,  472,  473. 

IffiS.  Examination  ordered  and  in  progress,  '78,  63. 

0^9,  Examination  completed  by  W.  8.  Edwards,  '79,  75,  472. 


DUCK  RITEB,  TEHTIV.— Survey  ordered  by  act  of  March  3, 1879,  '79,  142. 


DULUTH  HARBOR,  Mllf  HT.— iMPROVBBnuiT  or. 
(See  also  Superior  Bat.) 

A  ppr»priatl»Bfi. 

I><71 160,000  00,  '71,  30. 

1S<72. 50,000  00,  '72,20. 

1^3  (allotted  from  $100,000  for  Da- 

luth  and  Bay  of  Snperior) 36,049  20,  '71,  tSd;  '73,  131. 

Ife74 10,000  00,  '74,  i,  132. 

1H75 35,000  00,  '75,  i,  40. 

1676 15,000  00,  '76,1,93. 

Ih7y 30,000  00,  '78,  111,  1127. 

imd 25,000  00,  '79,  150. 

Total ^^261,049  20. 

Al»fitract  of  appropriations  made,  '77,  838;  '78,  1127. 
Commerce. 

Inteiests  of  commerce  set  forth  in  detail  in  S.  Doc.  68,  4l8t  Cong.,  2d  Sess. 
Statistics,  '72,  108;  '73,  133;  '75,  i,  182;  '76,  u,  318;  '77,  S7,  838;  '78,  1128; 
'79,  1466. 
Contracts. 
Muiijjer  &  Gray,  June  24,  1871,  10  cribs  50  feet  by  30  feet,  '71,  107.    Monger  & 
Gray,  June  23,  1873.  for  repairing  piers  at  the  Duluth  Canal,  '73,  131.    Panlee 
&  Dodge,  May  27,  1875,  for  dredging,  at  15  cents,  '75,  i,  181.    Williams  &  Up- 
ham,  dredging,  at  14f  cents  per  cubic  yard,  '77, 837.    Williams  &  Upham,  dredg- 
ing, at  12  cents  per  cubic  yard,  '79,  1465. 
Abstracts  of  proposals,  '73,  134;  '77,  838;  '79,  1467. 
KiiFfineers. 
CUiiKF  OF  Engineers. 
Reports,  '70,  38;  '71,  30;  '72,  29;  '73,  29.  137;  '74,  i,  35;  '75,  i,  39;  '7^  i,  93; 
'77,  97 ;  '7a  111 ;  '79,  149.    Report  to  Secretary  of  War  on  the  canal  and  dike 
and  their  effect  on  the  harbor  of  Superior,  Wis.,  '72,  150.    Directs  the  order  of 
expenditure  of  the  $100,000  appropriated  for  the  works  in  this  vicinity,  '73, 130. 
Board  op  Engineers. 
Convened  at  Milwaukee,  Wis.,  1870.     Recommended  the  third  plan,  that  for 

dredging.    Reports,  '70,  125;  '79,  1472. 
(Colonel  Macomb,  Lieutenant-Colonel  Raynolds,  Majors  Wheeler,  Weitzel,  and 
McFarland.) 
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DVIiVTH  HAHBOB.  MUinV.— Conidnaed. 

Bngtneers— Oontiniied. 
BOAKD  OF  £nginicbbs— Oontinaed. 
Convened  at  Chicago,  HI.,  1873.    Recommended  a  certain  order  of  ezi>enditiiTe 

of  $100,000  appropriated  for  the  works  in  this  vicinity.    Report,  '73,  129. 
(Colonel  Macomb,  Lientenant-Colonel  Tower,  Majors  Weitzel,  Houston,  and  Far- 
quhar.) 
Engineers  in  Chabge. 
Maj.  J.  B.  Wheeler,  1870.    Report,  '70,  110. 

Mi^.  D.  C.  Houston,  ISTl-^a.    Reports,  '71,  107:  *72,  106;  '73,  135. 
Maj.  F.  U.  Farquhar,  187^-78.    Reports,  '73.  128;  '74,  i,  131 ;  '75,  i,  181 ;  '76,  ii, 

317 ;  '77,  8:^7 :  '78,  1127. 
Capt.  Charles  J.  Allen,  1878.    Report,  '79. 1465. 
Assistants 
Capt.  J.  W.  Cuvler,  1870.    Report,  '70,  111. 
Capt.  A.  M.  Miller,  1871.    Report,  '72,  105. 
Mr.  Thomas  Shiels,  overseer,  1878,  '79,  1466. 
Jos.  P.  Frizell,  historical  sketch,  '79,  1470. 
Estimates. 
Detailed,  of  Capt.  J.  W.  Cuyler,  for  improvement,  3  plans,  '70,  113. 
By  Maj.  D.  C.  Houston,  for  increasing  the  strength  of  the  breakwater,  $367,000,  '73»  135. 
By  M^jor  Farquhar,  1874,  for  dredgiug  1,078,957  cubic  yards,  at  25  cents,  |269,739, 
'74,  i,  132 ;  '76,  il,  318 ;  '77,  {§8.    For  rebuilding  dike,  $87,199,  '74,  i,  133.    Re 
pairs  of  piers,  1875,  |6,305,  '75,  i,  182 ;  '76,  ii,  318. 
Expenditures.    (See  I'inancial  Statements.) 
Abstracts  of  expenditures  made  to  1879 : 

Breakwater $110,000  00  > 

Repairs  of  piers,  etc 41,469  09  V77,  838;  '78,  1127;  '79.  1467. 

Dredging  inside  harbor 77, 315  17  ) 

Total $228,784  26 

Financial  Statements. 

•72,  29;  '73,  132;  '74.  i,  36;  '75,  i,  40, 182;  '76,  i,  93,  u,  318;  '77.  838;  '78,  111, 
1127 ;  '79,  1466. 
lieirislation. 

Resolutions  of  legislature  of  Minnesota  and  report  of  its  select  committee  on  neces- 
sity for  improvement  of  the  harbor,  S.  Doc.  58,  41st  Cong.,  2d  Sees.    Ii^junotion 
by  United  States  against  Duluth  Canal,  '72,  106. 
Operations. 

Historical  sketch  of,  '79,  1470. 

1871-72.  10  cribs  (50  feet  by  30  feet)  in  extension  of  breakwater  already  built  (400 
feet)  by  Northern  Pacific  Railroad  Companv,  '71,  107.  Extension  400  feet, 
making  total  length  950  feet,  '72,  105.  Breakwater  extensively  repaired,  '72, 
105. 

1872-73.  5  cribs  (50  feet  by  30  feet)  were  placed  in  extension  of  the  breakwater,  '73, 
29,  makine  it  1,200  feet  long,  '79,  1473.  Repairs  to  breakwater,  '73,  131.  A 
storm  in  November,  1872,  destroyed  650  feet  of  the  south  pier,  '73,  131.  Exten- 
sions stated  at  750  feet  and  repairs  due  to  storm  at  143  feet,  '74,  i,  131.  Break- 
water practically  abandoned,  '79,  1474. 

1873-74.  Piers  on  each  side  of  canal  were  rebuilt,  revetments  of  same  repaired, 
opening  made  through  dike,  and  dredging  in  the  inner  harbor,  costing,  in  all, 
$32,049.20,  '74,  i,  132.    (Special  survey  of  canal.    Report,  '73,  145.) 

1874-'75.  45,171^  cubic  yards  dredged  from  harbor  and  repairs  made  on  piers,  '75,  i, 
181.    Condition  of  break  water,  S.  Doc.  29,  43d  Cong.,  1st  Sess. 

1875-76.  169,544^  cubic  yanls  dredged,  '76^  ii,  317.  40  acres  now  being  dredged ; 
dike  almost  disappeared,  urgent  repairs  needed,  '75,  i,  182. 

1876-77.  3104  cords  of  stone  placed  aloi]^  face  of  north  pier.  '77,  97,  837. 

1877-78.  Dred^ng  through  bar  on  north  side  of  dike  ana  in  the  inside  harbor ; 
83,150  cubic  yards  removed,  '78,  111,  1127. 

1878-79.  158,179  cubic  yards  dredged  from  inside  harbor;  250  linear  feet  of  crib- 
work  renewed  on  north  face  of  canal,  '79,  149.    Condition  of  work,  '79.  1466. 
Total  dredging  in  Duluth  Harbor  to  June  30, 1879, 457,000  cubic  yards,  '79. 1474. 
Physical  Cbaracteristies. 

•70,  111;  '72,  150;  '79,  1466,  1471. 
Plans. 

By  Capt.  J.  W.  Cuyler,  breakwater  2,622  feet  Ions,  to  cost  $387^253 ;  canal,  piers, 
and  inner  harbor,  to  cost  $270,014 ;  dredging  for  12  feet  an  interior  harbor,  to 
cost  $132,241.    The  latter  adopted  by  Board  of  Engineers,  '70, 38, 125 ;  '79, 1472. 
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DUIiUTH  IIAHBOR,  MlBrN.-ContiimecL 

Plans^Continued. 

By  Maj.  D.  C.  Houston,  to  add  2,600  feet  to  breakwater  built  (400  feet}  by  Northflm 
Pacilic  Railroad  Compauy,  '71,  107. 

By  Maj.  D.  C.  Houston,  for  increasing  the  stren^^b  of  the  breakwater,  '73,  135. 
Private  and  Corporate  Ifirork. 

By  city  of  Dulutb,  1870,  tbe  cuttine  of  a  canal  through  Minnesota  Point  to  connect 
the  lake  with  the  bay,  and  a  dike,  '71,  107 ;  '79,  1473.  Canal  enlarged  to  250 
ff  et  wide,  '72,  105.  Discussion  of  the  canal  and  dike  work,  and  the  effect  tm 
the  harbor  at  entry  of  Superior  Bay,  '72,  108;  '79.  1473.  Beport  of  the  Chief 
of  Engineers,  giving  a  history  of  the  injunction  and  proceedings  in  regard  to 
this  dike,  '72,  150,  159.  More  fully  stated  in  S.  Doc.  60,  42d  Cong.,  2d  Sess. 
R^sum^  of  same,  '79,  1473.  Keport  of  sp<'.cial  survey  by  Major  Houston  and  Mr. 
W.  H.  Newton,  '73,  145.  L.  S.  and  M.  R.  R.  Co.  placed  200  cords  of  stone  on 
side  of  north  pier,  '76,  ii,  318.  400  feet  of  breakwater  built  by  the  Northern 
Pacific  Railroad  Company,  '71,  107.  Northern  Pacific  Railroad  built  exteoslTe 
wharves  and  slips,  '72,  108. 
Projects. 

By  Capt.  J.  W.  Cuyler,  dredging  an  interior  harbor ;  adopted  by  Board  of  Engineen, 
'70,  38,  125. 

By  Maj.  D.  C.  Houston,  to  add  2,600  feet  to  breakwater  built  (400  feet)  by  Northern 
Pacific  Railroad  Company,  '71,  107. 

Stated  by  Captain  Allen  as  providing  for  16  feet  depth  in  harbor  at  low- water,  and 
repairs  and  maintenance  of  the  piers.    Constant  dredging  required  to  amount 
of  150,000  per  annum,  '79,  14(56. 
Surveys, 

Under  Maj.  J.  B.  Wheeler,  by  Capt.  J.  W.  Cuyler,  '69,  29;  '70,  38,  111;  '79,  1472. 
Special  survey  by  M%j.  D.  C.  Houston  and  Mr.  W.  H.  Newton,  '73,  145.  (Sed 
Superior  Bay.) 

[8.  O.  L.  P.] 


DinVKIBK  HARBOR,  HT.  T.— Improvemknt  of. 

Appropriations. 

18^7  $3,000  00, '66,  iii,  31. 

1828 6,000  00,  '66,111,31. 

1829 9,812  75,  '66.  iii,  31. 

1830 1,342  75,  '66.  iii,  31. 

18:31 ^6,400  00,  '66,  m.31. 

1831 702  50.    Act  of  March  2. 

1832 10,200  00, '66,  iii,  31. 

1834 4,000  00,  '66,  iii,  31. 

1835 10,988  43,  '66,  iii,  31. 

1836 11,000  00,  '66.  iii,  31. 

1837 15,000  00, '66,  iu,  31. 

1838 10,000  00,  '66,  iii,  31. 

1844 5,000  00,  '66,  iii,  31. 

ia52 30,000  00,  '66,  iii,  31. 

1867 100,000  00,  '67,  138,  221:  '68^  198. 

1869  (aUotment) 2, 000  00,  '70,  30,  51,  187. 

1870 25,000  00, '70,  51,  187;  '71,49. 

1871 25,000  00, '71,49. 

1872 25,000  00,  '72,45. 

1873 40,000  00, '73,  45. 

1874 35,000  00,  '74,  i,52. 

1875 35,000  00, '75,  1,57,  317. 

1876 18,000  00, '76,1,  109, 11,568;  '77,116. 

1879  (allotment) 2, 500  00,  '79,  1716. 

Total 1430,946  43 

Commerce. 

Requirements  of,  discussed,  '75,  i,  318;  '76, 11,  557 ;  '77, 11.  971.  RequirementB  of, 
will  not  justify  further  extension  of  breakwater,  '77,  ii,  971. 

Statistics,  S.  Dog.  42,  35th  Cong.,  1st  Sess.,  '6&  iii.  31,  iv,  157;  '67,  231 ;  '68^  197; 
'69,  149;  '70,  189;  '72,  247;  '73,  348 ;  '74,  i,  225;  '75,  i,  318;  '76^  ii,  567;  'Tft 
1268;  '79,  1717. 

*  Erroneously  called  $8,000,  '66,  iii,  81.    Act  of  Maroh  2, 1881. 
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DUNKIRK  HABBOB,  N.  T.— Continaed. 

Contracts. 

1»67.  Alex.  McDonnell,  labor  and  matenalB,  '67, 232,  i233 :  '68, 197.  R.  N.  Gere,  iron, 
'68, 197.~  1868.  Hart  &  Jennings,  labor  and  materials,  '69, 150 ;  '70, 189.  Pratt 
<fc  Co.,  iron,  '69, 150;  '70, 189.— 1869.  Bailey  <fc  Denny,  materials,  '69, 150;  '70, 
189.— 1871.  O.  J.  Jennings,  materials  and  labor,  '71,  213;  '72,  247.— 1872.  O.  J. 
Jennings,  materials  and  labor,  '73,  350 ;  '74, 1,  226. — 1873.  O.  J.  Jennings,  ma- 
terials, labor,  and  dredging,  '73,  350;  '74,  i,  226.-1874.  Cartwright,  McCnrdy 
&.  Co.,  iron,  ^73,  350;  '74,  i,  226.  O.  J.  Jennings,  materials  and  labor,  drilling, 
blasting,  and  dredging,  '75,  i,  319.  Cartwright,  McCnrdy  &,  Co.,  ion,  '75,  i, 
319.— 1875.  Spauldmg  <&  Bennett,  materials  and  labor,  '75,  i,  319.  William  H. 
McCnrdy  &  Co.,  iron,  '75,  i,  319. — 1876.  Case  &  Jennings,  drilling,  blasting,  and 
dredging,  '76, 11,  568. — 1877.  O.  J.  Jennings,  materials  and  labor,  *77,  il,  971. 
William  H.  McCnrdy,  iron,  '77,  ii,  971. — 1878.  O.  J.  Jennings,  removal  of  wreck 
and  dredging,  '79, 1716. 
Befense. 

This  harbor  necessary  for  onr  Navy  in  time  of  war,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
Engineers. 

Chief  of  Engineers. 
Reports,  '66,  i,  7,  ii,  4 1,  iu,  15, 31 ;  '67, 31 ;  '68,  43, 198, 201 ;  '69,  39, 162 ;  '70, 50, 190 ; 
'71,48,214;  '72,45;  '73,45;  '74, i, 57; '76,1,  109;  '77,  i,  116;  '78,131;  '79,174. 

Board  of  Engineers.    (See  also  Projects.) 

1869.  To  consider  modified  plan  of  breakwater  proposed  by  Colonel  Harwood ; 
reconmiend:  1st,  riprap  on  harbor  side  of  the  portion  built;  vd,  increase  in 
width  of  extension  from  20  feet  to  24  feet ;  3d,  grillage  bottom.    Report,  '70, 191. 

1870.  To  prepare  plan  and  estimate  for  narbor  improvement;  recommend:  Ist, 
reconstruction  of  ** dummy"  crib  for  a  day-beacon;  2d,  construction  of  break- 
water inside  of  former  breakwater  on  plan  proposed  by  Captain  Harwood  (see 
'70,  193-197),  with  slight  modifications;  3d,  blasting  and  dredging  channel  170 
feet  by  13  feet  from  entrance  to  anchorage,  '71,  214-217. 

(Lieutenant-Colonel  Woodruff,  M^jor  McFarland,  and  Captain  Harwood.) 
£ngii9EEBS  in  Charge. 
Capt.  W.  G.  Williams,  1839,  '6^  iv,  155. 
Capt.  WilUam  Tumbnll,  1855-'56.    Report,  S.  Doc.  1,  Part  2,  34th  Cong.,  1st  Sess. ; 

extracts  fix)m,  in  8.  Doc.  42,  35th  Cong.,  1st  Sess. 
Lieutenant-Colonel  Qraham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
Capt.  John  A.  Tardy,  1866     Report,  '66,  iv,  155. 
Colonel  T.  J.  Cram,  1867-'68,  '67,  137, 148,221. 
Mai,  FrankUn  Harwood,  1868-74.    Reports,  '68,  195;  '69,  147-153,154,155-162; 

'70,  186,189,190,191-19^-19:^;  '71,  213;  '72,  246;  '73,  347;  '74,  i,  225. 
Lieut.  Col.  C.  E.  Blunt,  1874-78,  '74,  i,  215.    Reports,  '75,  i,  317;  '76,  ii,  566; 

'77,  ii,  970. 
Maj.  Walter  McFarland,  1878.    Reports,  '78,  1267;  '79,  1715. 
Assistants.  * 

Mr.  J.  S.  Lawrence,  '66^  iv,  164. 
Capt.  Franklin  Harwood,  '67, 137,221;  '68, 199. 
Mr.  Mifflins,  '68,  202. 
Estimates. 
By  Board  of  Engineers,  1854,  for  completing  the  work,  $192,600.81 ;  reyised  by  Lieu- 
tenant-Colonel Graham  to  $401,818.66,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
By  Captain  Tardy,  for  crib- work,  $267,130.20,  '66,  iii,  15,31;  for  crib- work,  with 

masonry  superstructure,  $43;3,977.46,  *66,  iv,  157. 
By  Colonel  Cram,  to  complete  the  work,  $148,584,  '67,  138. 

By  Captain  Harwood,  for  permanent  completion,  $404,500,  '68, 197 ;  for  opening  east 
channel  and  for  an  auxiliary  breakwater,  $155,684.78,  '68,  204 ;  for  entire  and 
permanent  completion,  $407,894.10,  '69, 149;  for  entire  and  permanent  comple- 
tion, $505,213.06,  '70,  188;  for  buttress  cribs,  8  feet  by  30  feet,  $326.93;  10  feet 
I»y  30  feet,  $367.89,  '69,  159. 
By  Board  of  Engineers,  $331,000,  '71,  216. 
By  Captain  Harwood,  to  complete  project  of  the  Board  of  Engineers,  $306,000,  '72, 

247;  $275,000,  '73,  348;  $100,000,  '74,  i,  226. 
By  Lit-ntenant-Colonel  Blunt,  necessities  of  commerce  require  $18,000,  '76^  ii,  567; 

to  complete  existing  project,  $31,000,  '77,  ii,  971. 
By  MiijoT  McFarland,  to  (jomplete  existing  project,  $262,000,  '79,  174, 1717.    Modifi- 
cation proposed  and  recommended  to  meet  present  requirements,  $31,000,  '79, 
1716. 
Financial  Statements. 
S.  Doc.  42,  35th  Cong.,  1st  Sess.,  '67,  138;   '68,  43,198;   '69,  39,150;   '70,  51,189; 
'71,49:   '72,45,247;   '73,45,46,350;   '74,1,52,226;   '75,  i,  319;    '76,  ii,  568; 
'77,  i,  116,  ii,  971 ;  '78,  131, 1269;  '79,  174. 
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DUNKIRK  IIABBOB9  If.  T.--Coiitinaed. 

0»eratioii«. 

Early  history  of,  '6^  iv,  165. 

18o5-'56.  8  cribs, 30  leet  by  19  feet, placed  in  position;  five  of  them  injured  by  ice : 
ii^ory  repaired,  8.  Doo.  42,  35tn  Cong.,  Ist  Sess. 

1867-^68.  Repairs  of  pier  connecting  beacon-lijght  with  mainland,  '68,  43. 

1868-^69.  7  cribs,  210  linear  feet,  of  the  west  pier  carried  away  repair;  reinforcement 
in  consequence.    The  construction  of  the  new  breakwater  begun,  '69,  39, 148. 

186^70.  West  pier  finished;  removal  of  old  outer  breakwater;  390  feet  of  new 
breakwater  constructed,  '70,  50, 193. 

1870-71,  West  pier  repaired  and  reinforced;  removal  of  outer  breakwater  com- 
pleted ;  reconstruction  of  day- beacon  and  building  about  200  feet  of  breakwater 
under  contract,  '71,  213. 

1871-72.  ''Dummy''  and  210  feet  of  breakwater  built ;  repairs  to  west  pier;  dredg> 
ing  in  channel  and  approaches  begun,  '72,  45,246. 

1872-^73.  360  feet  of  breakwater  completed ;  bar  removed  by  dredging,  making 
channel  13  feet  deep,  '73,  45, 347. 

1873-'74.  2,375  cubic  yards  rock  removed ;  8,500  cubic  yards  sand  dredged ;  break- 
water extended  westerly  to  its  edge ;  60  feet  of  substructure  added  to  east  end, 
'74,1,52,225. 

1874-^5.  4  cribs,  120  feet,  sunk ;  60  feet  superstructure  built  and  120  feet  of  snper- 
stractare  with«>ut  oak  slope  or  deckine,  '75,  i,  57. 

1875-^6.  120  feet  superstructure  completed :  7  cribs,  210  feet;  breakwater  finished: 
total  length,  828  feet ;  4,465  cubic  yards,  mostly  rock,  removed  from  channel, 
'76,  i,  1(S,  ii,  567. 

1876-77.  Channel  completed  170  feet  wide  13  feet  deep ;  west  pier  repaired,  '77,  i, 
116,  ii,  970. 

1877-^8.  Breakwater  extended  251  feet,  '78,  131, 1268. 

1878-79.  Repairs  to  west  pier ;  removal  of  wreck  and  dredging,  '79, 1715, 1716. 
Physical  Cliaracterlstics. 

'66.  iii,  15,  iv,  155;  '68,  199.205;  '69,  156,162;  '70,  194-196. 
Plans.    (See  Estimates  and  Projects.) 

By  Colonel  Cram,  various  plans  for  north  pier,  basin,  etc.,  '68, 198-205. 

By  Major  Harwood,  for  buttress  cribs  to  reinforce  pier,  '70,  193-197. 

Lieutenant-Colonel  Blunt  considers  tbe  building  of  the  breakwater  to  the  fiill  length 
unnecessary,  '75,  i,  318;  '76^  ii,  567;  '77,  971. 
Projects. 

Original,  for  a  west  pier  and  breakwater  of  crib-work  in  from  8  feet  to  12  feet  of 
water,  '66,  iv,  155. 

By  Board  of  Engineers,  1854,  for  3  distinct  breakwaters^  eastern,  middle,  and  west- 
em,  on  a  line  from  Licht-honse  Point  to  Battery  Point,  in  18  feet  of  water,  '66, 
iv,  155 ;  '67,  221 ;  estimated  cost,  $192,600.81 ;  mcreased  by  Lieutenant-Colonel 
Graham,  1857,  to  $401,818.66,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 

By  Captain  Tardy,  1866,  refers  to  former  projects  and  recommends  returning  to  the 
original ;  urges  superstructure  of  masonry ;  estimates  for  wood  superstractoie, 
$267,130.20;  for  masonry  superstructure,  $433,977.46,  '66^  iv,  156,157. 

By  Colonel  Cram,  1867,  recommending  Captain  Tardy's  plan,  except  in  preferring 
wood  to  masonry  superstructure ;  estimated  cost,  $148,584,  '67,  137, 13d,  221. 

By  Captain  Harwood,  1868,  for  removal  of  old  outer  breakwater  to  14  feet  depth  of 
water,  '68*  43, 196 ;  for  repair  and  reinforcement  of  pier  by  buttress  cribs  on  lake 
side,  '69,  155, 162 ;  for  buttress  cribs  on  land  side  Instead  of  lake  side,  'TO,  189, 
190;  for  riprap  on  land  side  instead  of  buttress  cribs,  '70,  190. 

By  Board  of  Engineers,  1869,  for  increasing  the  width  of  the  cribs  from  20  feet  to  24 
feet  and  constructing  them  with  grillage  bottoms,  '70,  191. 

By  Board  of  Engineers,  1870,  for  reconstruction  of  ''dummy"  crib  as  a  day-beacon ; 
construction  of  2.860  feet  of  breakwater  and  an  east  pier ;  also  blaisHng  and 
dredging  In  the  cnannel  to  13  feet ;  estimated  cost,  $331,000 ;  revised  estimate, 
$275,000,  '71,  216 ;  '76^  ii,  567.  Modified  in  1873  to  extension  of  breakwater  IfiO 
fec^twest,  '73,45,347. 

By  Major  McFarland,  1879,  proposed  modifications  of  by  extending  the  breakwater 
510  feet  instead  of  1,109  feet ;  estimated  cost  to  complete,  $31,000,  '79, 174, 171& 
Surveys. 

18:35.  Soundings  by  Lieuts.  T.  S.  Brown  and  G.  Morell,  '68,  203. 

1866.  Under  direction  of  Captain  Tardy,  by  Mr.  Lawrence,  '66^  ii,  41,  iii,  15.  Beport, 
'66,  iv,  155. 

1872.  Under  direction  of  Mi^or  Harwood,  '72,  246 

Maps. 
Of  the  harbor,  June  30, 1879  '79, 1716. 

[CO.] 
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DUXBUBT  BBACH  AND  HABBOXft*  MASS.— Improvbmsnt  of. 

A  ppropriattons. 

1836 $5,000.    Actof  Jiily4. 

1872 10,000/72.93. 

1873 10,000, '73,  104. 

Commerce. 

Absence  of;  '66, 11, 36.    Obstraotions  to,  '72, 947.    Benefit  of  impioyementy  '72, 964, 

965.    Fetition  of  citizens  praying  for  improvement,  '72,  968. 
Statistics,  '72,  964. 
Contracts. 
1872.  With  A.  R.  Wright,  for  dredflnng,  at  50  cents  per  oabie  yard ;  contract  ex- 
tended, '73,  1098.— 1873.  Hngh  Commiskey,  for  dredging,  at  49  cents  per  oubio 
yard,  '73,  1098. 
Defense. 

Field-works  in  yieinity,  at  Onmet  and  Saqnish  Head,  '66,  il,  36. 
Enirfneers. 
Chief  of  Enoinkkbs. 

Reports,  '66,  ii,  35;  '67,  46  j  '71,  96;  '72,  93;  '73, 104;  '74,  i,  116. 
Engineers  in  Charob. 

Col.  J.  G.  Totten,  1836,  '66,  ii,  36. 
Msg.  6.  H.  Mendell,  1866.    Report,  '66,  u,  35. 
Capt.  J.  A.  Smith,  1867,    Report,  '67,  456. 

Lient.  CoL  George  Thorn,  187:^-'74.    Reports,  '72,  947,963;  '73,  1097;  '74,  u,  332. 
Assistants. 
G.  B.  Weston,  1866,  '66,  ii,  35. 
Sophas  Haagensen,  1871.    Report,  '72,  965. 
Estimates.    (See  also  Projects. ) 
By  Major  Mendell,  for  repairs,  94,000,  '66,  ii,  36. 
By  Sophus  Haagensen,  for  dredging  western  channel,  $66,000  and  $37,600,  '72,  964, 

Financial  Statements. 

'72.  93,947;  '73,  104,1098;  '74,  i,  115,  ii,  323. 
Operations. 

1836.  Rows  of  stakes  driven  and  the  space  inclosed  filled  in  with  bmsh  and  sea- 
weed, which  served  to  collect  and  retain  the  sand,  '66^  ii,  36. 
18;2-'73.  2,638  cnbic  yards  dredged,  '73,  1098. 
lb73-'74.  32,020i  cubic  yards  dredged,  '74,  ii,  323. 
Pbysical  Characteristics. 

General,  '66,  ii,  36;  '72,  966. 
Plans. 
By  Major  Mendell,  for  repairs,  '66,  ii,  36. 

By  Sophns  Haagensen,  for  dredging  western  channel:  1st,  to  flnre  a  depth  of  6  feet; 
2d,  to  give  a  depth  of  4  feet,  at  mean  low-water,  '72,  964,966. 
Projects. 
By  Colonel  Totten,  1836,  for  planting  2  rows  of  stakes,  3  or  4  feet  apart^  and  filling 
the  inclosed  spaces  with  brush  and  sea-weed,  to  collect  and  retam  the  sand, 
'66,  ii,  36. 
By  Lieutenant-Colonel  Thom,  for  dredging  Miles  Channel  to  a  width  of  200  feet  and 
a  depth  of  8  feet  at  mean  low- water,  together  with  the  preservation  of  the  beach, 
at  an  estimated  cost  of  $20,000,  '72,  947, 964. 
Snrveys. 
1866.  An  examination  by  M^jor  Mendell,  '66,  ii,  35. 

1871.  By  Sophns  Haagensen.    Report,  '72,  965. 

1872.  Under  the  direction  of  Lientenanfc-Colonel  Thorn,  '73, 1097. 


EAOIiE  HARBOR,  MICH.— Improybment  or. 

Appropriations. 

IttiiC $65,000, '68,89. 

1875 10,000,  '75,  i,  41. 

1876 12,000, '76,1,94. 

1878 8,000, '78,113. 

1879 2,000, '79,  151. 

Total $97,000. 
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EAOI.E  HARBOR,  MICH.-Continned. 

Commerce, 

Bene  tits  to  commerce  are  local,  '68,  91 ;  '70,  91.    Increase  of  local  commexce,  '75. 
i,  41,  188.    Requirements  of  commerce  as  to  harbor  of  refuge^  '76, 11,  328;  '77, 
847.    Eagle  Harbor  compared  with  Copper  Harbor,  '76,  ii,  328.    Distances  Iron 
I         Eagle  Harbor  to  ports  in  vicinity,  '76,  ii,  329.    Reqnirements  of  oomineroe  noc 
*'      '    warranting  the  expense  of  a  breakwater,  "77,  98,  847 ;  nor  any  further  improve- 
ment, '78,  1133,  1139.    Average  length  of  season  of  navigation  198  days^  '77, 
850. 
Statistics,  '68,  91;  '70,  91;  '73,  128:  '74,  i,  13(J;  '75,  i,  188;  '76,  ii,329;  '77,849: 
'78,  1140. 
'^Contracts. 

1807.  David  Qninn,  removal  of  rock,  at  $58  per  cubic  yard,  '67,  57. — 1869.  George 
W.  Townsend,  removal  of  rock,  at  $40per  cubic  vard,  '69, 24, 72. — 1870.  Kichatii 
Dunbar,  removal  of  rock,  '71,  108.— 1878.  Coll.  P.  McDongall,  bnildiag  and 
placing  cribs,  $6,542.48,  '79,  1481. 
Abstracts  of  bids,  '68,  90;  '79,  1480. 

Failing  bidders:  David  Quinn,  '69,  24,  73,  75;  Richard  Dunbar,  '71,  108. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66,  iii,  8;  '67,  20;  '68,  27;  '69,  24 ;  '70,  33;  '71,  31;  '72,  30;  '73,  31; 
'74,  i,  35;  '75,  i,  41;  '76,  1,  94;  '77,  98;  '78,  112;  '79.  151. 
Engineers  in  Charge. 
Maj.  W.  F.  Raynolds,  '66,  ii,  41.    Report  and  estimate,  '66,  iv,  83. 
Maj.  J.  B.  Wheeler,  1867-70,  '67,  20.    Reports,  '68,  92;  '69,  71,  73. 
Capt.  J.  W.  Cuyler,  1870.    T/emporarily  in  charge,  '70,  33. 
Maj.  D.  C.  Houston,  1870-73.    Reports,  '70,  91;  '71,  108;  '72.  113. 
Maj.  F.  U.  Farquhar,  1873-^75.    Reports,  '73.  137;  '74,  i,  135. 
Maj.  H.  M.  Robert,  1875-*—.    Reports,  '75,  i,  187;  '76,  ii,  323;  '77,  845;  '78, 
1133;  '79,1480. 
Assistants 
Henry  Bacon,  '67,  20,  60.    Reports,  '68.  89,  93;  '69,  75.    Resigned,  '69,  71. 
Capt.  ^.  W.  Cuyler,  '69,  71. 

Louis  Y.  Schermerhom,  C.  £.,  in  local  charge  from  March,  1875,  to  completion 
of  work  in  1879,  '78»  1133.    Reports,  '76,  ii,  323;  '77,  845,  851;  '78,  113^:  '79, 
1481. 
Overseers:  J.  F.  Huston,  '77,  849;  '78,  1140;  Charles  L.  Turner,  1879. 
Estimates.    ( For  details  see  Projects. ) 
History  of  estimates,  '74,  i,  135 ;  '77,  845. 
Estimate  of  October,   1866,  by  Major  Raynolds  (rock,  at  $81  per  cnbie  yard), 

1191,189,  '66,  iv,  84.    For  channel  of  14  feet  depth,  '67,  256. 
By  Major  Wheeler  (rock,  at  $58  per  cubic  yard),  channel  30  feet  wide,  $184,024,  '68, 
28 ;  or  for  channel  130  feet  wide,  $261,294,  '68, 28.    (Bacon's  estimate,  $237,321.12, 
'68,  92.) 
Revised  by  Major  Farquhar  (rock,  at  $50  per  cubic  yard)  ($231,570.64  -|-  amoont  ex- 
pended, $41,792.72),  $273,362,  '74,  1,  136;  '77,  S45. 
Revised  by  Major  Robert  on  basis  of  rock  work  done  (chaunel  130  feet  wide),  ^ 
and  $40  per  cubic  yard  by  contract,  and  $10.83  per  cubic  yard  by  hired  labor, 
with  guidiog  cribs  instead  of  breakwater,  $97,000,  '77,  98,  845.    Estimate  for 
guiding  cribs,  '77,  848,  849;  '78,  1139.     For  dredging,  '77,  848. 
Expenditures.    (See  Financial  Statements.) 
$15,660  paid  to  Quinn,  '69,  75.    $19,666  paid  to  Townsend.  '70,  91.    Statement  of 
expenditures  under  M%jor  Robert  for  rock  work  by  hired  labor,  '78^  1138.    Cost 
of  guiding  cribs  by  contract,  $6,542.48,  '79,  1481. 
Financial  Statements.  ' 

'67,  21;  '68,  28;  '69,  24;  '70,  34,  91;  '71,  31;  '72,30,  113;  '73,  31,  137;  '74,  i,  36, 
138;  '75,  i,  41,  188;  '76,  1,  94,  11,  330;  '77,  98,  845;  '78»  113,  1133;  '79,  151, 
1480. 

Operations. 

History  of,  '74,  1,  135.    Proposals  opened  June  20,  1867 ;  all  bids  rejected  and  new 

called  for,  '67,  21. 
1867>'68.  Contract  with  David  Quinn,  of  Chicago  (August  10,  1867),  for  removal  of 

rock,  at  $58  per  cubic  yard,  '67,  57.    Difficulties,  '68,  91.    100  cubic  vards  of 

rock  removed,  '68,  28,  91.    Surface  blasting  failed,  '68,  91,  94;  '69,  74,  T7. 

Result  of  Quinn's  work,  '69, 75.    Causes  of  his  failure,  '69, 75.    (See  Contracts.) 
1868-'69.  Readvertised  October,  1868,  '69,  75.    Contract  with  George  W.  TowttBend, 

of  Boston  (January  26, 1869),  at  $40  per  cubic  yard.    During  season  he  removed 

546^  cubic  yartis,  '70,  91,  33.    Failed,  *70,  34.    Application  for  extension  of 

time  refused,  '70,  91.    (See  Contraote.) 
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EAOIiE  HARBOR,  ]IEICH.--Continned. 

Operations— Continued. 

1869-70.  64o^  cubic  yards  removed  to  date,  as  per  reports,  '68,  28,  91 ;  *70,  91.   Sni 

vey  of  March,  1870,  showed  that  but  470  cubic  yards  had  beeu  removed,  '70,91. 
1870-71.  Contract  entered  into  with  Richard  Dunbar,  of  Washington,  D.  C,  whn 

failed  to  do  anything,  '71,  31,  106.    Operations  abandoned  to  await  result  of 

work  at  Hell  Gate,  N.  Y.,  '71,  108;  '73,  137. 
1871-72-^73-74.  No  operations,  '72.  113;  '73,  31. 

1875.  Project  approved  for  work  by  hired  labor ;  plant  purchased ;  drilling  com- 
menced from  platform  July  15;  blasting  began  August  13 ;  work  suspended  Oc- 
tober 30,  '76,  ii,  325,  327.  Description  of  methods,  '76,  ii,  323.  Results  and 
deductions  therefrom,  '76,  ii,  326. 

1876.  Operations  recommenced  June  6,  *76,  ii,  380.  Results  and  deductions,  '77, 
846. 

1877.  Drilling  and  blasting  renewed  May  24.  Dredging  began  June  26,  and  re- 
moved 3,000  cubic  yards  of  broken  rock  and  200  cubic  yards  of  bowlders.  Total 
rock  removed  by  dredging  and  by  hoisting  scow  (to  depth  of  14  feet  below  low- 
water  of  1868,  channel  iS  feet  wide)  under  last  project,  3,350  cubic  yards,  or 
5,964  scow  measurement.  Total  expenditures  under  project  to  date,  $42,940.13. 
Gross  cost  per  yard  in  place,  $12.82 ;  scow  measurement,  $7.20.  Nett  cost  (ex- 
cluding office  expenses  and  market  value  of  plant  at  close  of  work)  per  yanl  in 
place,  $10.83;  scow  measurement,  $6.08,  '78,  112,  1137,  1139.  Range  lights 
erected  by  United  States  Light-House  Board,  '78^  1139. 

1879.  Three  guiding  cribs  placed,  one  on  east  side  and  one  on  west  side  of  the  exca- 
vation.   Sunk  through  ice;  works  closed,  '79,  1480.    List  of  materials  used, 
'79,  1481.    Result  of  operations  a  channel  holding  14  feet  for  a  width  of  130 
feet,  '79,  1481. 
Physical  Characteristics. 

Of  harbor,  '66,  iv,  82;  '68,  89;  '77,  847.    Difference  between  water  levels  of  1865 
and  1868  of  1  foot,  '68,  93 ;  of  1868  and  1876,  '77.  849.    General  description,  '76, 
ii,  323.    Length  of  season  of  navigation  198  days,  *77,  850. 
Projects. 

History  of,  '74,  i,  135. 

Original,  by  Msgor  Raynolds,  removal  of  rock  on  bar  to  14  feet  water,  260  feet  by 
130  feet;  1,803  cubic  yards  of  excavation,  at  $81,  and  $1,21X)  feet  of  crib  pier  15 
feet  wide ;  estimated  cost,  $191,189,  '66,  iii,  9,  iv,  83,  84 ;  '67,  256 ;  '68,  27  ;  or 
to  admit  vessels  drawing  14  feet  (depth  of  channel  16  feet)  would  treble  excava- 
tion, at  additional  expense  of  $292,032,  '67,  256. 

Revised  bv  Major  Wheeler,  for  a  breakwatt;r  with  channel  130  feet  wide  and  14  feet 
deep  (3,372  cubic  yiurds,  at  an  estimated  cost  of  $195,588).  For  an  80-foot  chan- 
nel and  breakwater,  $184,024.72 ;  for  a  channel  130  feet  wide  and  breakwater, 
$237,321.12,  '68»  92.    (Bacon's  estimate,  '68,  90.  93.) 

By  Maj.  D.  C.  Houston,  for  120-foot  channel,  $215,000,  '70,  91. 

By  Maj.  F.  U.  Farquhar,  1873,  for  a  130-foot  chaunel  and  20-foot  break  wo  ter,  by 
hiied  labor,  $248,000,  '73,  137. 

Revised  in  1874  (2,843  cubic  yards  of  rock  work  by  hired  labor,  at  $50,  to  complete) 
and  a  30-foot  breakwater,  $231,570,  -f-  amouut  expended,  $41,792.72  =  $273,362.36, 
'74,  i,  35 :  '77,  845. 

By  Mi^.  H.  M.  Robert,  guiding  cribs  instead  of  breakwater,  reducing  total  estimate 
$176,362,  and  at  a  total  cost  for  the  whole  work  of  $97,000,  '76,  li,  328 ;  '77.  98, 
845,  848.    LCompleted  at  cost  of  $93,000.] 
Survejrs. 

By  United  States  Lake  Survey  in  1855,  '66,  iv,  82.  First  project  made  on  this  sur- 
vey. 

By  Henry  Bacon,  through  ice,  January,  1868,  '68*  27,  89,  93. 

By  Henry  Bacon,  December,  1868,  '69,  76. 

By  Henry  Bacon,  March,  1870,  '70,  91. 

By  L.  Y.  Schermerhom,  February,  1876,  '77, 845.  Meteorological  observations,  '76^ 
ii,  329. 

Maps  and  Sketches. 
'76^  ii,  328;  '78,  1138. 

[8.  O.  L.  P.] 


EAST  CHESTER  CREEK,  N*  T.— Improtemsnt  of. 

Appropriations. 

I8r3 $25,000, '73,  85,  930;  '74,1,95;  '77.249. 

1875 12,000, '75,  i,  102;  '77,  i,  249. 
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EAST  CHESTER  CREEK,  H*  T.-Conturaed. 

4ppropriaUoiis— Continned. 

1K7H $10,000,  '78^56,411;. 

1879 3,600,  'VS.  63,  3ri9. 

Total  to  1879 $50,500,  '79,  389. 

CoDiiBerce* 

Statistics,  '72,  814;  '77,  249;  '78,  416;  '79,  388. 
Contracts. 
1877.  John  Saterlee,  dredging,  rock  catting,  and  boilding  dikm,  '77,  249,  850. 
Abstract  of  contracts,  '77,  814. 
Abstract  of  bids,  '77,  250. 
IRugiueenm 
Chief  of  Enoixeebs. 
Reports,  '71,  83;  '73,  85;  '74.  i,  96;  '75,  i,  102,  '78,1,56;  '77,50;  '75,  i,  102;  '76, 
i.  56;  '77,  50;  '78,  56;  '79,  63. 

Lieut,  bol.  John  Newton,  1872-^77.    Reports,  '72,  812,  814 ;  '73,  939 ;  '74,  u,  186; 

'75,  ii,  221,  '78^  i,  249. 
Capt.  James  Mercar,  in  temporary  charge,  '77,  223.    Report,  '77,  849. 
Lieut.  Col.  John  Newton,  1878-*—.    Reports,  '78,  416;  '79,  388. 
Assistant. 
Capt.  James  Mercnr,  '78,  416. 
Estimates.    (See  Plans  and  Projects. ) 
JLesislation. 
Commissioners  appointed  by  the  State  of  New  York  to  condemn  and  pozcbase  laud 
so  that  the  improvement  could  be  made,  '74,  i,  95,  ii,  166. 
Operations. 
1872-73-74-75-76.  Operations  delayed  owing  to  difficulties  in  obtaining  the  right 
of  way  across  certain  lands,  '73,  85, 939 ;  '74.  i,  95;  '75,  i,  102,  ii,  221 ;  '76^  i,  249. 


Tear. 

1 

H 

187«-'77 

a  yds. 

O.ydi. 
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Lin./t. 

No. 

TT,  a«9L 

1877-78 

2.298  1  sr'ssn 

1.2354 

85 

'79,63,  388. 

1878-79 

23.195 

Physical  Characteristics. 

FuUy  described,  '72,  812,  813. 
Plans. 

By  Lieutenant-Colonel  Newton,  1872,  for  a  tidal  reservoir,  dredipng,  diking,  and 
revetting  for  a  9-foot  channel  at  mean  low- water ;  estimated  cost,  $1,646,000. 
For  an  11-foot  channel  at  mean  high- water ;  estimated  cost.  |731,000.   Fc»r  slack- 
water  navigation,  affording  7  feet  draught,  $300,000,  '72,  813. 
Projects. 
By  Lieutenant-Colonel  Newton,  1872,  for  purchase  of  site  for  basin  and  dredging. 
diking,  and  revetting,  to  afford  a  narrow  channel  at  mean  high- water ;  esti- 
mated cost,  $136,505,  '72,  815;  '73,  939;  '77,  249. 
Surveys. 
Under  Lieutenant-Colonel  Newton,  '71,  83,  by  Julius  H.  Striedinger.    Report,  '72, 
812.    Additional  progress,  '73,  85. 


EAST  BITEB9  N.  Y.— IMPROVEMEMT  OF. 

(Including  Hell  Gate,  Battery  Diamond  and  Coentieb  Beefs.) 

Appropriations. 

1862,  for  Hell  Gate $80, 900, '66^  iii,  29. 

1868  (allotment)  for  East  River 85,000,  '68»  66;  '69.  55.  388. 

1809  (allotment)  for  East  River 178, 200,  '69,  55 ;  '70,  435. 

Itf70,  for  East  River  and  Hell  Gate 250,000,  '70,  74,  435. 

1871,  for  East  River  and  Hell  Gate 260,000,  '71.  82;  '77,  230. 
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EAST  BITER,  N.  T.— Continaed. 

Appropriations— Continued. 

1872,  for  East  River  and  Hell  Gate $225,000,  '72,  80;  '77,  230. 

1873,  for  East  River  and  Hell  Gate 225,000,  '73,  85;  '77,  230. 

1874,  for  East  River  and  Hell  Gate 225, 000,  '74,  i,  95,  ii.  1G5. 

1875,  for  East  River  and  Hell  Gate 250,000,  '75,  i,  101,  li,  203. 

1876,  for  East  River  and  HeU  Gate 250, 000,  '76,  i,  55 ;  '78,  413. 

1878,  for  East  River  and  HeU  Gate a50,000,  '78*  55,  413. 

1879,  for  East  River  and  HeUjQate 250, 000,  '79,  62,  376. 

Total  to  1879 $2,558,200. 

Statements  of  appropriations,  '74,  ii,  164;  '77,  230;  '78,  413;  '79,  376. 
Injurious  effect  or  limited  appropriations,  '68,  729,  745;  '74,  li,  161. 
Commerce. 

Danger  and  difficulty  in  passing  Hell  Gate,  '68,  730,  731. 

Amount  of  commerce  benefited  by  improvement,  '77,  2;)0. 
Contracts. 

1869.  J.  D.  Shelboume,  for  removing  Frying  Pan  and  Pot  Rock ;  unsatlsfactoi^ 
progress  made  by,  '69,  55,  388.  Contract  expired  bv  lin  itation,  with  no  work 
done,  '70,  74,  434,  438.  Maillefert  &  Co.,  for  removal  of  Pot  Rock,  Way's  Reef, 
and  Shelldrake  Rock,  '69,  55,  l\8S.  Contract  expired  by  limitation,  with  small 
amount  of  work  done,  '70,  434,  439.— 1876.  E.  K.  Seward,  for  the  removal  of 
24,000  tons  of  broken  rock  at  Hallet's  Point,  '77,  49,  227.  Extended  aud  com- 
pleted, '78*  55,  413.— 1878.  Atlantic  Dredging  Company,  for  removing  25,000 
tons  of  broken  rock  at  Hallet's  Point,  '78,  55,  413.  Completed,  '79,  61.— 1879. 
Atlantic  Dredging  Company,  for  removing  25,000  tons  of  broken  rock  at  Hallet's 
Point,  '79,  61,  377. 

Abstracts  of  bids,  '69,  391 ;  '71,  726;  '77,  231 ;  '78,  414  ;  '79,  377. 

Abstracts  of  contracts,  '77,  231:  '78,  414;  '79,  377. 
Oocunients*    (Not  published  m  reports.) 

H.  Doc.  90,  39th  Cong.,  2d  Sess.,  '67,  17,  44;  '68,  733. 
Engineers* 

Chief  of  Engineers. 
Reports,  '66,  i,  7,  ii,  41,  iii,  29;  '67,  17,  44 ;  '68,  65,  726,  729,  742;  '69,  55 ;  '70,  73; 
'71,  82;  '72,  79;  '73,  84 ;  '74,  i,  94;  '75,  i,  100;  '76,  i,  54;  '77,  49,  231;  '78,  55; 
'79,  61. 

Board  of  Engineers. 

1856.  (Advisory  Council  to  New  York  Harbor  Commission.)  Recommend  the  re- 
moval of  Pot  Rock,  Frying  Pan,  Way's  Reef,  and  a  part  of  Hallet's  Point,  with 
other  minor  rocks ;  the  closing  of  small  channel  between  Bread  and  Cheese  and. 
head  of  Blackwell  Island ;  the  construction  of  stone  piers  on  Hog's  Back,  Grid- 
iron, and  Bread  and  Cheese,  and  a  beacon  on  Rylander's  Reef,  '68,  65,  733. 
(Colonel  Totten,  Chief  of  Engineers ;  Superintendent  Bache,  U.  S.  C.  S. ;  Com- 
mander Davis,  U.  S.  N.) 

Engineers  in  Charge. 

E.  Merrian,  1851-'53,  '68,  732,  733. 

Maj.  W.  D.  Fraser,  1853-'54,  '68,  727,  732. 

Lieut.  Col.  J.  Newton.    Reports,  '68,  727.  730,  742;  '69,  388,  390,  391 ;  '70,  433; 

'71,  723;  '72,  802;  '73,  934;  '74,  ii,  160;  '75,  ii,  200;  '76,  i,  238;  '77,  227,  231, 

232;  '78,412;  '79,375. 
Capt.  J.  Mercur,  temporarily  in  charge,  1877,  '77,  48,  227. 
Assistants.    (See  also  Surveys.) 
Lieutenant  Bartlett,  '68^  732. 
W.  Preuss,  '72.  803;  '77,  238. 

F.  Sylvester,  '72,  803. 

Lieut.  W.  H.  Heuer,  '73,  936;  '77,  227.     Reports,  '75,  ii,  203 ;  '76,  i,  238. 
Capt.  J.  Mercur,  '77,  227,  237 ;  '79,  60.    Report,  '79,  375,  377. 
J.  H.  Striedinger,  '74,  ii,  164;  '77,  236.    Reports,  '75,  ii,  208;  '76,  i,  239;  '77,  227. 
B.  Boyle.  '77,  2:J8. 
A.  Doerflinger,  '77,  238. 
M.  A.  Lacy,  '77,  238. 
R.  Stone,  '79,  375.    Report,  '79,  382. 
Estimates. 
Maj.  W.  D.  Fraser,  1853,  for  the  removal  of  rocks  in  Hell  Gate,  at  $1.14  per  cubic 

foot,  '68,  733,  738. 
Lieutenant-Colonel  Newton,  1867,  for  removal  of  rock  at  Hell  Gate  (see  Plans  and 
Projects) :  Ist  plan,  to  a  depth  of  25  feet,  $5,008,580,  or  to  depth  of  26  feet, 
$5,723,129,  '68,  738,  741 ;  '70,  437 ;  2d  plan,  to  a  depth  of  25  feet,  $7,737,974,  or 
to  a  depth  of  26  feet,  $8,692,645,  '68,  741;  '70,  437;  '74,  ii,  164;  3d  plan,  to  a 
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EAST  BITER,  H.  T.-~Oontinned. 

Estimates— Continixed. 

depth  of  25  feet,  (2,674,930,  or  to  a  depth  of  26  feet,  |2,877,000,  '68,  730,  741 : 
•70,  438. 

Lientenant-Colonel  Newton,  1870,  revised  estimate,  from  experience  gained :  1st  plan, 
to  depth  of  25  feet,  |3,000,000;  2d  plan,  to  depth  of  25  feet,  $4,100,000;  3d 
plan,  to  depth  of  25  feet,  |2,070,000,  '70,  438. 

Lieutenant-Colonel  Newton,  1874,  revising  previous  2d  plan,  to  depth  of  26  feet, 
$4,689,820,  '74,  ii,  164;  '75,  ii,  202;  '76,  i,  243. 

Lieutenant-Colonel  Newton,  ld68,  for  removing  reefs  at  mouth  of  East  Ri^er :  Bat- 
tery Reef  to  depth  oi  24  feet,  $14,245;  Diamond  Reef  to  depth  of  *^2i  feet, 
$185,125;  Diamond  Reef  to  depth  of  24  feet,  $309,400;  Coenties  Reef  to  depth 
of  22i  feet,  $100,000,  or  to  depth  of  24  fecit,  $139,000,  '68,  66,  745 ;  '74,  u,  164: 
•76,  i,  243. 

1879.  For  completion  of  existing  project,  $^,615,078,  '79,  376. 
Financial  Statements. 

'69,  56,  389;  '70,  74,  435;  '71.  82;  '72,  80;  '73,  85;  '74,  i,  96;  '75.  ii,  202;  '76^  i, 
55,  243;  '77,  50,  230;  '78,  55,  414;  '79,  62,  376. 
Operations* 

1851-'52.  Efforts  to  remove  rocks  in  Hell  Gate,  by  surface  blasts,  '68,  7^. 

1869-70.  Work  began  under  project  of  Lieutenant-Colonel  Newton ;  1,621  cubic 
yards  rock  removed  from  Way's  Reef  and  220  cubic  yards  from  Shelldrakeioek; 
unsatisfactory  results  from  contracts ;  completion  by  hired  labor  of  cofifer-dam 
at  Hallet's  Point,  and  removal  of  4,841  cubic  yards  rock  from  shaft ;  also  con- 
struction of  drilling  scow  for  the  removal  of  channel  rocks.  Valuable  experi- 
ence gained  by  operations,  '70,  73,  434,  437,  439.  440. 

1870-71.  Completion  by  hired  labor  or  shaft  at  Hallet's  Point  and  709  linear  feet  ot 
tunnels,  with  182  linear  feet  of  galleries,  removing  8,306  cubic  yorda  of  rock^ 
'71,  82,  727.  Operations  of  steam  drilling  scow  by  hired  labor  at  Diamond  and 
Coenties  Reefs,  '71,  725. 

1871-72.  Construction  at  Hallet's  Point  by  hired  labor  of  1,653  linear  feet  of  tmi- 
nels  and  65:^  linear  feet  of  galleries,  removing  8,293  cubic  yards  of  rock.  The 
removal  of  6,119  cubic  yards  of  rock  from  Diamond  and  Coenties  R^sefs  by  aid 
of  the  steam  drilling  scow.  Commencement  of  operations  by  drilling  scow  at 
Frying  Pan  Rock.    Success  of  drilling  scow,  '72,  80,  803,  805. 

1872-73.  At  Hallet's  Point  2.731  linear  feet  of  tunnels  and  galleries  driven,  remov- 
ing 9,554  cubic  yards  of  rock,  '73,  84,  934.,  211  cubic  yards  of  rocks  dredged 
from  Diamond  Reef;  operations  of  drilling  scow  on  Frying  Pan  and  Pot  Rock; 
results  from  drillinj^  experience,  '73,  84.  935,  937. 

1873-74.  At  Hallet's  Point  896  linear  feet  or  tunnels  and  galleries  driven,  removiDg 
4,648  cubic  yards  of  rock.  At  Coenties  Reef  2,805  cubic  yards  rock  removed. 
Work  suspended  after  November,  1873,  for  lack  of  funds,  '74,  i,  94,  ii,  160. 

1874-75.  Completion  of  tunnels  and  galleries  at  Hallet's  Point  by  driving  645  linear 
feet,  removing  13,838  cubic  yards  of  rock.  Removal  of  3,029  cubic  yards  rook 
from  Way's  Reef,  completing  work  thereat ;  654  cubic  yards  from  Coenties  Reef, 
and  413  cubic  yards  from  Diamond  Reef.  Shaft  on  Flood  Rock  began.  Re- 
moval by  dredging  of  1^260  cubic  yards  from  piers  and  abutments  of  old  bridge 
(114th  street),  Harlem  River,  '75,  i,  101,  u,  204. 

1875-'76.  At  Hallet's  Point  drilling  roof  and  piers  for  final  blast.  At  Flood  Rock 
two  shafts  sunk  to  depth  of  51  and  32  feet,  removing  1,462  cubic  yards  rock,  '76, 
i,  54,  238.  Operations  of  drilling  scow.  Completion  of  the  removal  of  CoeutJ«9 
Reef  to  a  low- water  depth  of  25^  feet.  At  Diamond  Reef  972  cubic  yards  of 
rock  removed,  '76,  i,  54,  239. 

1876-'77.  At  Hallet's  Point  completion  of  mining  operation  and  successful  exploeioa 
of  mine  September  24, 1876.  Removal  by  contract  of  14,055  tons  of  broken  rock. 
At  Flood  Rock  1,772  cubic  yards  of  rock  removed.  Operations  of  drilling  scow ; 
916  cubic  yards  rock  removed  from  Diamond  Reef;  small  amount  of  work  done 
for  lack  of  appropriations,  '77,  49,  227,  231. 

1877-'78.  At  Hallet's  Point  23,258  tons  of  broken  rock  removed  by  contract.  Ope- 
rations elsewhere  suspended  for  lack  of  funds,  '78,  55,  413. 

1878-'79.  At  Hallet's  Point  19,706  tons  rock  removed  by  contract.  At  Flood  Rook 
(work  having  been  suspended  since  January,  1876)  1,307  linear  feet  of  galleries 
driven,  removing  5,115  cubic  yards  of  rock.  Way's  Reef  removed  to  a  depth  of 
26  feet.  Coenties  Reef  removed  to  a  depth  of  25^  feet.  Operations  of  the  steam 
drilling  scow.  Drilling  at  Diamond  Reef,  Shelldrake,  and  Frying  Pan  Rocks. 
Removal  of  519  cubic  yards  from  Diamond  Reef,  '79,  61,  62,  377,  378. 
Piiysical  Ciiaracteristics* 

Formation  of  Battery  Reef,  '68,  742.  Area  covered  by,  '68,  744.  Area  covered  by 
Hell  Gate  Reefs,  '68,  739.    Formation  of  rock  at  HaUet's  Point,  '71, 724.    Leak- 
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EAST  BITER,  N.  Y.-^ontinned. 

Physical  Characteristics— Continned. 

aee  in  tannels  at,  '71,  725.    Velocitv  of  carrents  at  Hell  Gate,  '68,  736 ;  '72, 
805 ;  '75,  ii,  208.    Tides,  rise  and  fall  of,  '75,  ii,  208.    Physical  effect  of  Hallit-a 
Point  blast,  '77,  233. 
Plans* 

By  Lieatenant  Davis,  U.  S.  N.,  1848,  for  removal  of  Pot  Rock,  Frying  Pun  and 
Ways  Reef,  witli  the  removal  of  rocks  from  the  middle  channel,  i.  e.,  Littles 
Mill  and  Flood  Rock,  and  the  construction  of  fender  piers  on  Hog's  Back,  Grid- 
iron, and  Bread  and  Cheese  Rocks.  '68,  731. 

By  Lieutenant  Porter,  U.  S.  N.,  1848,  tavors  the  above  except  the  removal  of  n>eks 
in  middle  channel,  and  suggestingthat  thev  be  covered  with  fender  docks ;  also 
the  removal  of  a  part  of  Hallet's  Point  and  various  small  rocks  below,  '68,  T3L 

By  M.  Maillefert,  1851-'53,  for  the  removal  of  rock  in  Hell  Gate  by  surface  blasts, 
'68,  732,  733. 

By  advisory  board.  1856.    (See  Board  of  Engineers.) 

By  Lieutenant-Colonel  Newton,  1867,  for  the  improvement  of  navigation  through 
Hell  Gate  by  three  plans,  to  wit :  1st,  by  the  removal,  to  a  mean  low- water  depth 
of  25  to  26 feet.  Pot  Rock,  Frying  Pan,  Way's  Reef,  Shelldrake,  and  Heeltap,  with 
rocks  oflf  Negro  Point,  Scaly  Rock,  and  Halle t's  Point ;  with  sea-walls  on  Hen 
and  Chickens,  Flood  Rock,  Gridiron,  and  Hog  Back,  Holmes  Rock,  Great  and 
Little  Mill  Rock,  Bread  and  Cheese,  and  Ry lander's  Re<if.  Time  required  for 
completion,  six  years,  at  estimated  cost  for  channel,  25  feet,  $5,008,580;  JVn-  'i(i- 
foot  channel,  $5,723,129,  '68,  738,  741.  Revised,  1870,  to  $4,100,000,  '70,  rM. 
2d  (see  Projects).  3d,  by  the  removal  of  Pot  Rock,  Frying  Pan,  Way's  lUvT, 
Shelldrake,  Heeltap,  Scaly  Rock,  and  part  of  Hallet's  Point,  with  sp.'t  av^iI];^ 
along  Hen  and  Chickens,  Flood  Rock,  and  Gridiron,  at  estimated  cokI,  iriu 
depth  of  25  feet,  $2,674,930 ;  to  a  depth  of  26  feet,  $2,877,000,  '68,  65,  730.  This 
plan  reconunended  by  Chief  of  Engineers  for  commencement  of  work,  but  s^uli- 
sequently  became  expanded  to  second  plan  (see  Projects),  '68,  730 ;  '70,  438 ; 
'72.803;  '75,  ii,  202. 

Plan  for  passing  obstruction  at  Hell  Gate  by  canal  through  Astoria,  1870.    The 
project  for  the  removal  of  rock  in  channels  considered  preferable,  '70,  430. 
Private  and  Corporate  Work. 

1861-^63.  Partial  removal  of  Coenties  Reef  by  New  York  City,  '68,  744. 

1870.  Construction  of  sea-wall  at  head  of  Black  well's  Island  by  commissioniTs  *^f 
public  charities,  '70,  437. 
Projects. 

By  Lieutenant-Colonel  Newton,  second  plan,  1867,  for  improving  navigation  tlirini^U 
Hell  Gate  to  a  mean  low-water  depth  of  25  to  26  feet.  Pot  Rock,  Fryin^^  Fan, 
Way's  ReefL  Shelldrake,  Heeltap,  with  rock  oflT  Negro  Point,  Scaly  Rock,  Hal- 
let's  Point,  Negro  Head,  Flood  Rock,  Hen  and  Chickens,  and  the  Gridirou,  with 
sea-walls  on  Hog's  Back  and  Holmes  Rock,  Great  and  Little  Mill  Rocks,  linad 
and  Cheese,  and  Rylander's  Reef.  Operations  to  require  ten  years,  at  estiniarinl 
cost  for  channel  25  feet  in  depth,  $7,7:17,974 ;  for  channel  26  feet  deep,  $'^, 695^^64.^, 
'68,  65,  741. 

Foregoing  project  modified,  1870,  by  omission  of  sea  walls,  and  revised  by  tht^  rxpt>- 
nence  of  recent  operations.  The  larger  rocks,  such  as  Hallet's  Point,  Fliiud^ 
and  Middle  Rock,  to  be  removed  by  tunneling,  and  the  lesser  rocks  by  nnt^  of 
steam-drilling  scow;  estimated  cost  to  depth  of  26  feet,  $4,689,820, '70,  4'JT: 
'71,  725;  '72,  803 ;  '74,  ii,  164 ;  '75,  ii,  202 ;  '76,  i,  243. 

By  Lieut.  Col.  J.  Newton,  1868.  for  the  removal  of  Battery,  Diamond,  and  Coentips 
Reefs  to  mean  low-water  depth  of  24  feet,  by  drilling,  blasting,  and  dredgiu>i!» 
at  estimated  cost  of  $449,300,  '68,  742,  745;  '74,  ii,  164 ;  '76,  i,  243. 
Surveys. 

A.T  HsLLi  Gatb  ■ 

1848.  By  Lieutenant  Davis,  U.  S.  N.,  '68,  730. 

1853.  By  Major  Fraser,  '68,  733. 

1856.  By  Lieutenant  Craven,  '68»  729,  734. 

1866-'79.  By  Lieutenant-Colonel  Newton,  '66,  iii,  29;  '67  41;  '69,  55,  389:    72, 

803;  '78,55. 
1867.  By  Lieutenant-Colonel  Newton,  of  Diamond,  Battery,  and  Coenties  Ke«l'% 
'68,  742,  745. 
Maps. 
Sketch  of  plan  of  shaft  and  tunnels  at  Hallet's  Point,  '72,  803;  '73,  936;  '74,  ii, 
163;  '75,  ii,  201.    Sketch  showing  Way's  Reef,  '75,  ii,  210.    Map  of  Hell  <;iite 
and  vicinity,  '79,  376.    Progress  sketch  of  Flood  Rock,  showing  condiii<m  of 
the  excavation,  '79,  378. 
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ECHO  HARBOR  (New  Boclielle),  N*  T.— iMPRovEMsirr  of. 

Appropriatioiis. 

1878 $10,000, 'TS*  57,  780. 

1879 3,000, '79.63,  890. 

Total $13,000 

Commerce. 

Statistics,  '76,  i,  266;  '78,  420;  '79,  389. 
Contracts. 
In78.  Thomas  A.  Scott,  removing  Start  Book  to  7  feet,  |6,125,  '79,  390. 
Abstracts  of  bids,  '79,  390. 
Engineers* 
Chief  of  Enqimeers. 

Reports,  '76,  i,  57 ;  '78»  57 ;  '79,  63. 
Engineer  in  Charge. 

Lieut.  Col.  John  Newton,  1875  to .    Reports,  '76, 1,  263;  '78»  420;  '79,380. 

Assistants. 
Julias  H.  Striedinger,  '76,  i,  265. 
A.  Doerflinger,  '7^  i,  264. 
Estimates. 
By  Lieutenant-Colonel  Newton,  for  remoTal  of  Sheep's  Head  Rock  and  Start  Bocks. 
$38,955.30.    For  the  removal  of  Long  Rock.  $37,696  additional,  '76,  i,  266.    To 
complete  existing  project,  $25,955.38,  '79,  390. 
Financial  Statements. 

•78^57,420;  '79,63,  390. 
Operations. 

Kemoval  of  Start  Rock,  by  contract  in  progress,  '79,  63,  389. 
Piiysical  Characteristics. 

General  description  of, '76,  i,  263-265. 
Plans.    (See  Estimates.) 
Projects. 
By  Lieutenant-Colonel  Newton,  for  the  removal  of  Sheep's  Head  and  Start  Bocks, 
'76,  i,  264;  '78,  420;  '79,  389. 
Surveys. 
1875.  By  J.  H.  Striedinger  and  A.  Doerflinger,  nnder  direction  of  Lieutenant- 
Colonel  Newton.    Report,  '76^  i,  263. 


EDENTOIV  HARBOR,  N.  C— Improvement  of. 

Appropriations. 

1878 $4,000, '78^  175;  '79,696. 

1879 1,000,  '79,  92,  696. 

Total  to  1879 $5, 000,'79,  696. 

Commerce. 

Requirements,  '76,  1,  359. 
Statistics,  '73,  857,  858;  '79,  698. 
Contracts. 
18/8.  G.  H.  Ferris,  dredging,  at  15  cents  per  cubic  yard,  '79,  697. 
Abstracts  of  contracts,  '79,  697. 
Abstracts  of  bids,  *79,  697. 
Enifineers. 
Chief  of  Engineers. 

Reports,  '73,  79;  '76,  i,  68;  '78,  175;  '79,  9L 
Engineers  in  Charge.  « 

Maj.  W.  P.  Craighill,  1872.    Report,  '73,  854. 
S.  T.  Abert.  U.  S.  C.  E.,  1875.    Report,  '76,  i,  358. 
Capt.  Charles  B.  Phillips,  1879.    Report,  '79,  696. 
Assistant. 
George  H.  Elliott.    Reports,  '73,  856;  '79,  697. 
Estimates. 
By  George  H.  Elliott,  1872,  for  dredging  channel,  100  feet  by  9  feet,  from  the 

wharves  to  deep  water  in  the  bay,  $10,000,  '73,  855,  857. 
By  S.  T.  Abert,  1875,  for  dredging  channel,  2,500  feet  to  2,600  feet  by  100  feet  by  9 
feet,  and  deepening  the  approach  to  the  wharves,  $12,650,  '76^  i,  360. 
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EDENTON  HARBOR,  N.  C.-Continued. 

Financial  Statements* 

'79,  iW,  6ir7. 
Operations* 

1878-79.  Channel  850  yards  long,  100  feet  wide,  and  9  feet  deep,  dredged ;  21,360 
cabio  yards  removed;  dredging  a  taming  basin  began,  '79,  91,  696,  697. 
Piiysical  Characteristics. 

General  description, '78^  857;  '76,  i,  358,  359. 
Projects* 
By  S.  T.  Abert,  1875,  for  dred^g  channel,  850  yards  by  100  feet  by  9  feet,  and  9 
taming  basin  at  wharves  for  steamers ;  estimated  cost,  $12,650,  '79,  91,  696. 
Snnrevs* 
1872.  Under  direction  of  Mi^or  Craighill,  by  George  H.  Elliott.    Report,  '73,  854, 

856. 
1875.  By  8.  T.  Abert.    Report,  '76,  i,  358. 


EDGARTOWTV  HARBOR,  ISASS.— Improvement  of. 

Appropriations* 

1826(sarvey) $500.    Act  of  May  20. 

1829 2,500.    Act  of  March  2. 

1872 20,000, '72.  95. 

Total,  $23,725.27,  by  H.  Doc.  120,  44th  Cong.,  1st  Sees. 
Commerce* 
Commercial  importance  of  Edgartown,  '72,  978:  '74,  ii,  209,  215. 
Justification  of  improvement,  ^72,  979;  '74,  ii,  208,  209,  216;  '75,  ii,  276, 
Statistics,  '72,  979;  '75,  ii,  272,  276. 
Engineers. 
Chief  of  Engineers. 

Reports,  '72,  95;  '73,  86 ;  '74,  i,  96;  '75,  i,  106. 
Board  of  Engineers. 
United  States  advisory  council,  1872,  co-operating  with  the  harbor  commissioners 
of  Massachusetts,  approve  the  plan  of  the  harbor  comijoiissioners  to  reopen  the 
inlet.    Report  (extract),  '74,  ii,  195. 
(Admiral  C.  H.  Davis,  U.  S.  N.,  and  Professors  Benjamin  Pierce  and  Henry  Mitchell, 

U.  S.  C.  S.) 
Engineers  in  Charge. 
Lieutenant-Colonel  George  Thorn,  1872.    Reports,  '72,  955,976. 
Maj.  G.  K.  Warren,  1872-75.    Reports,  '73,  949;  '74.  ii,  182;  '75,  u,  268. 
Assistants. 
Sophus  Haagensen,  1872.    Report,  '72,  979. 

H.  S.  Van  Ingen,  1873-75,  '74,  ii,  183;  '75,  ii,  269.    Reports,  '74,  ii,  210;  '75,  ii, 
272. 
Estimates.    (See  also  Projects. ) 

By  Sophus  Haagensen,  for  dredging  straight  channels,  $17,897,  $26,473,  $45,000 ;  for 

dredging  an  S-curved  channel,  $49,3%,  '72,  981. 
By  Major  Warren,  for  breakwater,  jetties,  sand-catchers,  dredging,  &c.,  $220,000, 

'74  ii  20H 
By  H.  S.  Van  Ingen,  for  jetties,  $1,300 :  for  dredging,  $19,000  and  $80,000,  '75,  ii,  275. 
Financial  Statements. 

'73,  87,950;  '74,  i,  97,  ii,  182;  '75,  i,  107,  ii,  272. 
Operations. 

1872-73-74.  42.568  cubic  yards  dredged  by  hired  machinery,  '73,  950;  '74,  ii,  212. 
Physical  Characteristics. 
General,  '72,  980;  '74,  ii,  203;  '75,  ii,  274,276,277.    Effect  of  waves,  '72,  976.977, 
981;  '74.  ii,  199,200,205,212.    Discussion  of  tides,  '74,  ii,  189,  et  seq.    Tidal 
curves,  '74,  ii,  198;  '75,  ii,  272. 
Plans. 
By  Prof.  H.  L.  Whiting,  to  open  a  channel  through  Cotamy  Beach,  '74,  ii,  186. 
By  Sophus  Haagensen,  for  dredging  a  straight  channel  with  a  depth  of  4  feet  and 
widths  of  100,  200,  or  300  feet ;  for  dredging  an  S-curved  channel  to  a  depth  of 
4  feet  and  width  of  300  feet  from  Cotamy  Bay  to  the  ocean,  '72,  981. 
By  M^jor  Warren,  to  open  a  channel  300  feet  wide  and  4  feet  deep  at  the  east  end  of 
the  bay ;  for  protection  of  beach  by  jetties  50  feet  long  and  50  feet  apart  and 
riprapping ;  for  construction  of  breakwater  300  feet  long  and  20  feet  wide  on 
top;  also  for  saod-catchers,  '74,  ii,  208. 
By  H.  S.  Van  Ingen,  for  dredging  middle  ground  to  depths  of  12  feet  or  18  feet ;  for 
jetties  at  Cape  Poge  and  south  of  Cape  Poge  Pond,  '75,  ii,  275. 
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EDOABTOITN  HABBOB,  1IEA8S.— Continaed. 

State,  Private,  and  Corporate  "WotHl. 

Board  of  harbor  commisaioners  of  Massachusetts  referred  to,  '74,  ii,  184 ;  '75,  ii,  269. 
Projects. 
By  Lieutenant-Colonel  Thorn,  for  dredging  channel  150  feet  wide  and  4  feet  deep,  at 
an  estimated  cost  of  (22,000,  '72,  ^8.    Failure  of  the  work,  '74,  i,  97. 
Surveys. 
1846-^o4-'55-'56  and  1871.  Included  in  Coast  Survey,  -72,  980;  '74,  ii,  185. 
1872.  By  Sophus  Haagensen.    Report,  '72,  979. 
1874.  By  H.  S.  Van  fngen.    Beport,  '75,  ii,  272.    Comparison  between  surreyi  of 

1846  and  1871,  '74,  il,  209;  1871  and  1874,  '75,  u,  273. 
Maps. 
Of  Vineyard  and  Nantucket  Sounds,  '74,  ii,  192.    Of  Edgartown  Harbor,  '75,  ii, 
276.    Sketch  of  beach,  '74,  ii,  204. 


£Ij  ESTCBO  (near  Santa  Barbara),  €AIi*— Examination  of. 

Commerce. 

Present  commerce  does  not  Justify  the  improvement,  '73,  1149, 1150. 
Enirtneers. 
Chief  of  Engineers. 

Report,  '73,  109. 
Engineer  in  Charge. 
Lieut.  Col.  C.  S.  Stewart.    Eeport,  '73,  1148, 1149. 
Estimates* 
By  Lieut.  Col.  C.  S.  Stewart,  aggregate  for  entire  improvement,  from  $8,145,954  to 
$9,537,454,  '73,  1150. 
Plans* 
By  Lieut.  Col.  C.  S.  Stewart,  for  the  improvement  of  £1  Estero  by  excavating  a 
basin,  construction  of  stone  jetties,  breakwater,  and  fender  piling,  '73,  1150. 
Surveys* 
Examination  by  Lieut.  Col.  C.  8.  Stewart,  '73,  1148. 


ElilZABETH  BITEB,  N*  J.— Ibcproyement  of. 

Appropriations. 

1879,  $7,500, '79,  67. 
Commerc^e. 

Justification  of  improvement,  '79,  481,483. 
Statistics,  '79,  48G. 
Engineers* 
Chief  of  Engineers. 

Reports,  '78^  63;  '79,  67,75. 
Engineer  in  Charge. 

Col.  J.  N.  Macomb,  '78,  63;  '79,  66,74.    Report,  '79,  481. 

A  CGI  fiT  A  NT 

A.  Doerflinger,  '79,  481.    Report,  '79,  481. 
Estimates*    (See  Projects.) 
Piiysical  Characteristics* 

Description  of,  '79,  481, 482.    Difference  in  tides,  '79,  482. 
Projects* 

Of  Colonel  Macomb,  1879,  for  dredging  an  8-foot  channel,  60  feet  wide,  from  7-foot 
depth  below  to  Broad  street  bridge;  estimated  cost,  $25,000,  '79,  67,482,483. 
Surreys* 

1878.  Ordered  and  in  progress,  '78*  63. 

1679.  Completed  by  A.  Doerflinger,  '79,  69,75,481. 
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ELIZABETH  RIVER  (Sontb  Branch),  TA.— Improvxmbnt  of. 

A  ppropriations. 

1829  (survey) |80,    Act  of  March  2. 

1873 15,000,  '73,76,785. 

1874 10,000,  '74,  i,  87,  ii,  58. 

1875 5,000,  '75,  i,  94,  ii,  127. 

1876 5,000,  '76,  i,  68,351;  '77.  352. 

1878 '. 5,000,  '78^73,515. 

Totaltol879 $40,080. 

List  of  appropriations,  '79,  679. 
Commerce* 

Statistics,  '72.  717,719;  '73,  786;  '74,  i,  59;  '77,  362;  '78^  514. 
Contracts. 
1873.  G.  H.  Ferris,  dredging  29,500  cubic  yards,  '74,  i,  87,  u,  58.— 1874.  Marshall 
Parks,  dredging  11,855  cubic  yards,  '74,  i,  87,  ii,  58.    H.  E.  Culpepper,  dredging 
27,709/ifi,  cubic  yards,  '75.  i,  93,  ii,  127.— 1875.  H.E.Culpepper,  dredging,^7C 
i,  351.-1877.  Thomas  P.  Morgan,  dredging,  '77,  361.— 1878.  H.  E.  Culpepper, 
dredging,  at  27  cents  per  cubic  yard,  '79,  680. 
Abstracts  of  bids,  '73,  765;  '74,  ii,  59;  '75,  i,  126;  '76^1,351;  '77,  361;  '79,  680. 
En^neers. 
Chief  of  Enginbkrs. 
Reports,  '71,76;  '72,71,72;  '73,76;  '74,  i,  86;   '75.  i,  93;  '76,i,  67;  '77,65; 
•78^72;  '79.89. 
Engineers  in  Charge. 
Maj.  WiUiam  P.  Craighill,  1871-74.    Reports,  '71,  585;  '72.  715;  '73,785;  '74, 

ii,  57. 
S.  T.  Abort,  U.  S.  C.  E.,  1874-78,  '75,  ii,  110.    Reports,  '75,  ii,  125;  '76,  i,  351  ^ 
'77,  361 ;  '78^  514. 

Capt.  Charies  B.  PhiUips,  1878  to ,  '79,  679. 

Assist  AN  ts 
Capt.  Charles  B.  Phillips.    Report,  '72,  718. 
J.E.Weyss,  '72,718,720. 
Gilbert  Thompson,  '72,  718,720. 
George  H.  EUiott.    Report,  '79,  681. 
Estimates. 
By  Charles  B.  Phillips,  1872,  for  dredging  7-foot  channel  to  the  lock  of  the  Albemarle 
and  Chesapeake  Canal,  $18,000,  '72.  716,720;  increased  to  $25,000  by  M^jor 
Craighill,  '72.  716,718;  '73,  785;  in  1874  increased  $5,000,  '74,  ii,  58. 
By  8.  T.  Abort,  1875,  increased  $8,500,  '75,  i,  87,  ii,  127 ;  '76,  i,  351 ;  increase  from 
$25,000  to  $40,000,  owing  to  increase  of  traffic,  '78,  514 ;  '79,  679. 
Financial  Statements. 
•73,  76,785;  '74,  i,  87,  ii,  58;  '75,  i,  94,  ii,  127;  '76^  i,  68,351;  '77,  65,362;  '78»  73, 
515;  '79,  89,679. 
Operations. 
1872-73.  Dredging  by  contract,  '73,  76, 785. 

1873-74.  5,400  yards  channel  dredged  60  feet  by  7i  feet,  '74,  i,  86,  ii,  57. 
1874-75.  Dredging  through  Nicaragua  and  Deep  Creek  Bars ;  27,709f  cubic  yardn 

removed,  '75,  i,  93,  ii,  126. 
1875-76.  Dredging  channel  60  feet  by  7i  feet  from  canal  lock  to  near  Parkas  Gap, 

'76.  i,  67,301. 
1877-78.  A  cut-off  dredged  near  the  lock  and  the  gap  widened,  '78,  i,  72, 514. 
1878-79.  14,914  cubic  yards  dredged;  a  wreck  and  snags  removed,  '79,  89,679,6IHL 
Piiysical  Characteristics* 

Described,  '72,  716,718;  '75,  ii,  127. 
Private  and  Corporate  UToric. 
A  considerable  amount  expended  from  time  to  time  by  the  Albemarle  and  Chesa- 
peake Canal  Company,  '72,  719. 
Projects* 
By  Captain  Phillips,  1872,  for  7- foot  channel  to  the  lock  of  the  Albemarle  and  Chen- 

apeake  Canal,  '72,  716. 
By  8.  T.  Abert^  1875.  for  channel  80  feet  b^  8^  feet,  '75,  ii,  126;  and  deepening  tht^ 
approaches  to  Park's  Gap,  '75,  i,  94,  ii,  127. 
Surveys. 
1871.  Under  direction  of  M%|.  W.  P.  Craighill,  by  Capt.  Charles  B.  Phillips,  assisted 
by  J.  E.  Weyss  and  Gilbert  Thompson,  '72,  715, 718. 
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EliK   RITEB,  MD.— IMPBOYXMBNT  OF. 

Appropriations. 

1«74 $5,000, '74,  i,  80,  ii,  16. 

1875 5,000, '75,  i,  85,  ii,  68. 

Total  to  1879 $10, 000. 

Commerce. 

Statistics,  '73,  816,817;  '74,  ii,  82. 
Contracts* 

1875.  A.  A.  Dodge,  dredging,  at  25  cents  per  cubic  yard,  '76^  i,  62,  ii,  282. 
Abstract  of  rejected  bids,  '75,  ii,  62. 

Engineers. 
Chief  of  Engineers. 

Reports,  '73,  77;  '74,  i,  79,80;  '75,  i,  84;  '76,  i,  62 
Enoineer  in  Charge. 

Maj.  W.  P.  CraigbUl.    Reports,  '73, 815 ;  '74.  ii,  15, 81 ;  '75,  u,  61 ;  '76^  i,  2& 
Assistants 
William  Popp.    Reports,  '73,  816;  '74,  ii,  81,82. 
Henry  Bacon.     Report,  '75,  ii,  62. 
Capt.  C.  B.  Phillips,  January,  1876,  '76*  i,  282. 
Estimates. 
By  William  Popp,  for  a  7.foot  channel,  $28,000;  for  a  6-foot  channel,  $18,000.  *73. 

815,816. 
Miyor  Craigbill,  1873,  for  channels  in  both  branches  75  feet  by  6  foet,  $36,000,  or  50 
feet  by  6  feet,  $25,000,  '74,  ii,  15,82;  '75,  i,  85,  ii,  61. 
Financial  Statements. 

•74.  i,  80,  ii,  16;  '75.  i,  85,  ii,  62;  '76,  i,  62,282. 
Operations. 
1874-75.  About  900  feet  of  dike  built  by  open  purchase  and  hired  labor;  completed 

October  31,  1874;  5,441  cubic  yards  dredged,'75,  i,  85,  ii,  62,63. 
1875-76.  15,.565  cubic  yards  dredged,  '76^  i,  62,  ii,  282. 
Pliysical  Characteristics. 

Described,  '73,  816;  '74,  ii,  82,83. 
PI ans.    ( See  Estimates. ) 
Projects. 
By  William  Popp,  and  adopted  by  Major  Craighill,  1873,  for  dredging  and  dikinf: 
channels  6  feet  deep  at  low- water  in  the  Big  Elk  from  Cedar  Point  to  Elkton 
and  in  the  Little  Elk  as  far  as  Burnett's  Wharf;  estimated  cost,  75  feet  wide, 
$36,000;  50  feet  wide,  $25,000,  '74,  ii,  15,82,83. 
Surveys. 
1873.  Examination  by  William  Popp,  under  direction  of  Mi^or  CraighilL     Beport6» 

'73,815,816;  '74,  ii,  81,82. 
1873.  By  William  Popp,  under  direction  of  Major  Craighill.    Report,  '74,  ii,  81,82. 

1876.  A  resurvey  under  direction  of  Major  Craighill,  '76,  i,  282. 
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EliK  BITER,  HT.  TA.— Survey  from  mouth  to  Braxton  Coubt-Housb. 

Appropriations. 

1875  (allotraent,  for  survey)..     $500,  '76,  ii,  166. 

1878  (appropriation) 5, 000,  '79,  80, 556. 

1879  (appropriation) 5,000,  '79,  80,556. 

Commerce. 

Mineral  products  of  valley,  '76^  ii,  171, 173, 175, 176.    Commerce  of  river  mostly  logs. 
'79,  555. 
Engineers. 
Chief  of  Engineers. 

Reports,  '76,  i,91;  '79,  80. 
Engineer  in  Charge. 
Maj.  W.  P.  CraighUl,  '76,  i,  91.    Reports,  '76^  ii,  166;  '79,  856 

A  SSI  ST  AXTS 

N.  H.  Hutwn,  '76,  ii,  166.    Report,  '76.  ii,  167. 
C.  Humphries,  '76,  ii,  166, 171. 
Estimates. 
1875.  For  an  open  navigation  by  sluices  through  shoals,  $100,000,  '76^  ii,  166, 171. 
For  slack  water  navigation,  by  22  locks  and  dams,  if  of  masonry,  $1,543,060:  ii 
of  timber  and  masonry,  $1,000,000,  '76,  ii,  167, 170;  '79,  555. 
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EUK  BITER,  ir.  TA.--Contmued. 

Physical  Characteristics. 

Pools,  character  of;  width  of  river;  fall  of;  discharge  of;  freshets  on,  '76,  ii,  166, 
168.    Geological  formation  of  valley  of,  '76,  ii,  172.    Mineral  springs,  *76^  ii, 
173, 176.    Cement  rock,'76,  ii,  176;  '79,  1417. 
Plans. 
1875.  An  inadequate  navigation  from  month  to  Braxton  Court-Honse,  100  miles,  for 
a  depth  of  1  foot  and  width  of  10  feet,  by  ciittinff  sluices  through  shoals, '76,  ii, 
166, 169.    Slackwater  navigation  to  depth  of  4  feet  from  month  to  Braxton 
Conrt-House,  100  miles,  by  means  of  22  locks  and  dams,  locks  120  feet  by  24  feet ; 
average  lift,  8  feet,  '76,  ii,  167, 169, 170.    Small  need  of  improvement,  '79, 555. 
Private  anU  Corporate  UTorlt. 
Poorly  built  and  badly  located  dam  and  lock,  built  by  State,  2^  miles  above  mouth ; 
should  be  removed,  '76^  ii,  167, 169, 170. 
Projects. 
M^j.  W.  P.  Craighill,  1879,  for  expenditures  of  appropriation  of  1878  ($5,000)  by 
removal  of  obstructions ;  small  occasion  for  improvement,  '79,  80,555. 
Surveys. 
1875.  From  mouth  to  Braxton  Court-House,  100  miles, '76,  i,  91,  ii,  166, 167.    Notes 
firom  previous  civil  surveys,  '76,  ii,  166, 167, 171.     Value  of  level  and  micrometer 
attacnment  to  transits  for  rapid  surveys,  '76,  ii,  171. 


EMOBT  RITEB,  TENN.  AND  TA.— Examination  of. 

(See  also  Clinch  Rivbb.) 

Comnierce. 

Justification  of  improvement,  '76,  i,  745,  746. 
JBniriueers. 

Chief  of  Enginebrs. 

Report,  '76*  i,  87. 
Engineer  in  Charge. 

M^j.  W.  McFarland,  '76^  i,  87.    Report,  '76,  i,  745. 

W.  M.  Gordon.    Report,  '76,  i,  745. 
Estimates.    (See  Plans.) 
Physical  Ciiaracteristics. 

Description  of,  '76,  i,  745,  746. 
Plans. 

Of  Ma^or  McFarland,  1876,  for  construction  of  800  feet  of  wing-dams  and  the  removal 
of  obstructions  J  estimated  cost,  $17,625;  not  recommended,  '76^  i,  745,  746. 
Slackwater  navigation  considered  impracticable,  '76,  i,  746. 
Surveys. 

1876.  Examination  above  its  mouth  by  W.  M.  Gordon,  '76,  1,  87,  745. 


ERIE  (Presqne  Isle)  HARBOR,  PA.— iBiPROYEBiBNT  of. 

Appropriations. 

18^  (survey) $150  00.    Act  of  March  3. 

1824 20,000  00,  '66,  iii,  31. 

1826 7,000  00, '66,  iii,  31. 

1827 2,000  00, '66,  iii,  31. 

1828 6,223  18, '66,  iii,  31. 

1829 7,390  25,  '66,  iU,  31. 

1831 1,700  00, '66,  iu,  31. 

1832 4,500  00,  '66.  iii,  31. 

1833 6,000  00,  '66,  iii,  31. 

1834 23,045  00,  '66,  iii,  31. 

1835 5,000  00,  '66,  iii,  31. 

1836 15,122  80,  '66,  iii,  31. 

1837 15,000  00, '66,  iii,  31. 

1838 30,000  00,  '66,111,31. 

1844 40,000  00, '66*  iii,  31. 

1852 30,000  00, '66.  iii,  31. 

1864  (allotment) 15, 000  00,  '66,  iii,  31 ;  '67,  138, 145. 
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ERIE  (Presqne  Isle)  HARBOR,  PA.— Continaed. 

A  pproprlations— Continned. 

1866 $36,961  00,  '66,  Ui,  4,  31,  iv,  1. 

1867 25,000  00, '67,  31. 

1868  (allotment) 40, 000  00,  '68,  24,  42,  164. 

1869  (aUotment) •22,275  00,  '69,  22. 

1870 20,000  00, '70,50;  '71,48,19a 

1871 29,000  00, '71,  48,  198. 

1871  (allotment) 1 10, 000  00,  '71,  48, 198. 

1872 15,000  00, '72,  44,  234. 

1874 20,000  00, '74.  i,  52,  225. 

1875 80,000  00, '75,  i,  57. 

1876 40,000  00, '76,  1,109,  142,  ii,  666;  '77,968, 

1878 25,000  00,  '78,  131,  1267. 

1879 25,000  00,  '79,  174,1710. 

Total  to  1879 $616,367  23. 

List  of  appropriations  from  1823  to  1879,  '79,  1709. 
Commerce. 
Keqaires  channel  to  admit  vessels  drawing  14  feet,  '67,  252.    Great  increase  of,  '69, 

144. 
Statistics,  '66,  iii,  31,  iv,  75;  '67,  231 ;  '68,  164 ;  '69,  144;  '70,  183;  '72,  234;  'TS, 
343;  '74,  i,  225;  '75,  i,  317;  '76*  ii,  566;  '77,  970. 
Contracts. 
1866.  James  Loveday,  iron,  '66,  iv,  74 ;  '67,  232,  233.— 1867.  Brooks  &  Adams,  tim- 
ber, '67,  232,  233.    t  Vincent  &.  King,  materials  and  labor,  '67,  232,  233:  '68, 
168-177,  188.    Lee  &  Dnnbar,  dredging,  '67,  232,  233;  '72,  233.— 1868.  Lee& 
Dunbar,  dredging,  '68,  163,  168.    William  Nichols,  repairing  piers,  '68,  16:1 
16i.— 1871.  Lee  &  Dunbar,  di'edging,  at  23  cents  per  cubic  yard,  '71,  198 ;  '73, 
343.     H.  W.  Smith,  pier  work,  completed,  '71,  198;  '72,  233.— 1872.  Lee  & 
Dunbar,  dredging,  at  29^  cent«  per  cubic  yard,  '73,  343;  '74,  i,  224.— 1877.  0. 
J.  Jennings,  dredge,  tug,  and  scows,  at  15.44  per  hour,  '77,  970.— 1878.  W.  H. 
McCurdy,iron,  '78,  1266.    Ferris  &  Garfield,  materials  and  labor,  '78»  126a— 
1879.  O.  J.  Jennings,  dredging  at  15  cents  per  cubic  yard,  '79, 1710. 
Abstracts  of  bids,  '66,  iv,  4,  5;  '68,  166, 167,  186,  187,  1&2;  '71, 199,  200;  '73.  343; 

'79,  1710. 
Form  of  bids,  '66,  iv,  3. 
Documents*    (Notj>rinted  in  reports.) 
Report  of  Board  of  Engineers  of  1874  to  consider  plan  for  shore  protection  for  Pe- 
ninsula Point,  '75,  1,  316. 
Enirtoeers* 
Chief  of  Engineers. 
Reporte,  '66,  i,  4,  ii,  41,  iii,  4,  31,  iv,  2;  '67,  31,  252;  '68,  42,  177,  178;  •69,  22, 
38;  '70,  49;  '71,  45,  47;  '72,  42;  '73,  45;  '74,  i,  51;  '75,  i,56;  '76,  i,  109,  142; 
'77,116;  '78,  130;  '79,173. 
Board  of  Enoineers. 
Convened  at  Detroit  March  18,  1868,  to  consider  causes  of  careening  of  oribs  and 
remedy  for.    Adjourned,  and  reconvened  at  Erie  March  23.    Examined  the 
work  and  adjourned.    Reconvened  at  Detroit,  and  recommended  the  use  of 
cribs,  24  feet  instead  of  18  feet  wide,  grillage  instead  of  tight  bottoms,  and  rip 
rap.    Report,  '68,  179-183. 
(Colonel  Macomb,  Lieutenant-Colonels  Newton,  Raynolds,  and  Blant,  Majo* 

Wheeler,  and  Captain  Harwood.) 
Convened  at  Erie  October  18,  1870.    Recommended  brush  and  stone  constmctior. 
in  places,  protection  of  beach  by  planting  slips  of  poplar,  beech,  etc.,  and  leg 
islation  to  prevent  the  removal  of  standinir  or  fallen  timber,  etc.    Rei>ort,  '71 
206-208. 
(Lieut;enant-Colonels  Woodruff  and  Foster,  and  Major  McFarland.) 
Engineers  in  Charge. 
Cant.  T.  W.  Maurice,  1824,  '67,  138 ;  '79,  1707. 

Col.  William  TumbuU,  1855-^56.    Report,  8.  Doc.  42,  35th  Cong.,  Ist  Sess. 
Maj.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  XSth  Cong.,  Ist  Sess. 
Lieut.  Col.  T.  J.  Cram,  1864-T)8.    Reports,  '66,  i,  13,  20,  iv,  1-5,  73-75;  '67,  i:V?. 
148,230-233,254;  '68,  168-177,  183-185. 

*CaUed  $22,600,  '69,38,  144. 

t  Called  $6,080,  ^72, 44,  234.  Allotted  from,  appropriation  for  examination  and  sorvey  of  Kortheni  and 
Northwestern  Lakes,  eto..  '72,  44.  234. 

t  Controveny  between  Colonel  Cram  and  contractors ;  history  of  the  case,  and  plan  for  settlement 
snbmitted  by  Colonel  Cram,  '08, 168-177.    Keport  of  a  Board  of  Engineers  in  relation  to,  ^68, 180-181 
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ERIE  (Presqve  Isle)  HARBOB>  PA«— Continned. 

E  nvineers— Continued. 

Maj.  Walter  MoFarland,  1868-^1.    Beports,  '68. 162-168 ;  '69, 142 ;  »70, 181  j  '71, 

200. 
Capt.  G.  L.  Gillespie,  1871,  »71,  189.    Beporta,  '71.  198,  200 ;  '72,  223. 
M^j.  Franklin  Harwood,  187a-74.    Beporta,  '73,  342 :  '74,  i,  225. 
Lieut.  Col.  C.  E.  Blunt,  1874-78,  '74,  i,  215.    Beports,  *75,  i,  316 ;  '76,  ii,  563 ;  '77, 

963   968 
Maj.  Salter  McFarland,  1878.    Beport,  '78,  1266. 

Miy.  John  M.  Wilson,  1878  to .    Beport,  '79,  1707. 

Assistants. 

Capt.  F.  U.  Farqnhar,  '66,  ii,  41,  iv,  2. 
Irvin  Camp,  '68»  169,  172,  180.    Beport,  '71,  202,  205. 
Capt.  M.  B.  Adams.    Beport,  '79,  1710. 
Estimates. 

By  Board  of  Engineers,  date  not  known,  for  entire  and  permanent  completion  of 

eastern  entrance,  |56,760;  of  western  entrance,  (212,345.37;  total,  |S^,  105.37, 

S.  Doc.  1,  34th  Cong.,  1st  Sess. 
By  M^Jor  Graham,  1857,  immediate  repairs  of  piers,  ^,638.    Estimate  of  Boatd  of 

Engineers  revised  to  $83,091.86  for  eastern  entrance  and  $334,408.09  for  western 

entrance;  total,  $417,499.95,  S.  Doc. 42,  35th  Cong.,  Ist  Sess. 
By  Colonel  Cram,  1865,  for  dredging  to  13  feet,  $15,126.90,  and  extension  of  north 

pier  500  feet  to  13  feet  of  water,  $21,835 ;  total,  $36,961.90,  '66,  i,  4,  20,  21,  24, 

IV,  1,.  73. 
By  Colonel  Cram,  1866,  for  peonanent  completion,  $25,000,  '66,  iii,  4,  31. 
By  Colonel  Cram.  1867,  for  repairs  and  dredging  to  14  feet,  $(^9,000,  '67,  31. 
By  Mi^or  McFarland,  1H68,  for  repairing  pier,  $16,000 ;  for  dredging  outer  bar, 

$5,000;  for  dredging  inner  bar,  $35,0(%,  '68,  164. 
By  Major  McFarland,  lHe9.  for  completion  of  work,  $45,900,  '69,  143;  '70,  182. 
By  Major  Harwood,  1873,  for  entire  and  permanent  completitm  of  channel,  beach 

protection,  and  repairs  of  piers,  $75,000,  '73,  343.  In  1H74,  $80,000,  '74,  1,  225. 
By  LieuteDant-Colonet  Blunt,  1875,  for  extension  of  south  pier,  $50,000,  '75,  i.  317. 
By  Lienrenant-Colonel  Blunt,  1876,  for  protection  of  shore,  etc.,  $56,000,  '76,  i,  106, 

ii,  566. 
By  Major  Wilson,  lrt79,  for  completion  of  existing  project,  $90,000,  '79,  1710. 
Financial  Statements. 

'66,  i,  25;  '67,31,  148;  '68,  163;  '69,  38:  '70,  50;  '71,  48;  '72,  234;  '73,  45,  343; 

•74,  i,  225;  '75,  i,  317;  '76,  i,  109,  ii,  566;  '77,  116;  '78,   131,  1267;  '79,  174, 

1710. 
Operations. 

History  of  early  operations,  '79,  1707. 

1855-'56.  Closing  breach  in  peninsula,  and  protection  of  beach  by  brush-work,  S. 

Doo.42,  35th  Coug.,  1st  Sess. 
1857.  Operations  suspended,  S.  Doc.  42,  35th  Coog.,  1st  Sess. 
1866-'67.  Repairs  of  piers  and  protection  of  shore  completed,  '66,  i,  20. 
1867-^68.  Repairs,  pier  extension,  and  dredging,  '67,  31,  139;  '68,  164. 
1868-^69.  380  linear  feet  of  damaged  pier  repaired,  '69,  142. 
1869-70.  Removal  of  60,000  cubic  yards  from  inner  bar,  channel  200  feet  by  14  feet; 

110  feet  of  piers  rebuilt,  '70,  49,  181. 
1870-'71.  RemovsJ  of  25,317  cubic  yards  from  inner  and  outer  bars;  repairs  to  break- 
water completed,  '71,  47,  48,  198. 
1871-72.  Extension  of  north  pier  120  feet ;  removal  of  63,877  cubic  yards  from  bars; 

north  and  south  piers  repaired ;  51,300  assorted  trees  and  roots  planted  on  the 

neck  of  the  peninsula,  and  shores  protected  by  brush  and  stone,  '72, 44, 233, 234. 
1872-73.  Dredging,  '73,  45,  342. 
1873-74.  Dredging,  '74,  i,  51,  224. 
1874-75.  About  18,000  cubic  yards  dre<lged ;  north  pier  repaired;  1,472  feet  of  north 

spit  protected  by  piles,  brush,  and  stone,  and  1,480  feet  of  beach  protected  by 

pil<s  and  plank  bulk-head,  backed  by  rubble,  '75,  i,  57,  316. 
1875-76.  Dredging  52,800  cubic  yards  from  inner  channel,  3,056  feet  of  pile  plank 

riprapped  fence  built,  repairs  to  piers,  and  500  feet  of  superstructure  rebuilt 

over  breakwater,  '76,  i,  109,  ii,  565. 
1876-77.  Extension  of  cat«h-8and  fence  1,461  feet,  415  feet  of  north  pier  rebuilt,  and 

28,594  cubic  yards  of  sand  dredged,  '77,  116,  96ti. 
1877-'78.  Dredging,  rebuilding  part  of  north  pier,  and  extending  catch-sand  fence, 

•78,  130,  1206. 
1878-79.  Dredging  and  rebuilding  400  linear  feet  of  superstmcture  of  north  pier ; 

piers  repaired,  '79,  173, 1708. 
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EROS  (Pres^ne  I0IC)  HARBOR,  PJu— Coatiniied. 

Phjrsleal  €baracteristics. 

Description,  '71,  200,208;  '75,  i,  316;  '76,  ii,  564;  '77,  969.    Discnadoii  o^  *1% 
llVl    Table  of  gauge  reading  from  1875  to  1879,  '79,  1714. 
Projects. 

By  Board  of  Engineers,  date  not  known,  for  repair  and  extension  of  piers  at  eaatera 

entrance  to  12  feet  of  water ;  for  piers  to  form  a  western  entrance  at  or  near  th« 

breach  in  Peninsula  Point,  and  checking  abrasion  and  restoring  the  original 

water-line  of  the  island ;  estimated  cost,  1269,105.37,  8.  Doc.  42,  35th  Cong.,  let 

8ess. 
By  Colonel  Cram,  1865,  for  dredging,  repairs,  and  extension  of  piers  by  pile  work  10 

13  feet  of  water :  modified  by  Chief  of  Engineersy  ordering  cribs  instead  of  pik 

pieis;  estimated  cost,  $36,961.90,  '66,  i,  20,  21,  iii,  4,  iv,  1,  2. 
By  Colonel  Cram,  1867,  for  14  feet  depth  of  channel ;  estimated  cost,  $54,666,  '67, 

31,  139,  254  ;  '68,  43. 
By  Board  of  Engineers,  186S,  for  increasing  width  of  cribs  from  18  feet  to  34  feet: 

grillage  and  riprap,  '67,  179-183.    Phuis  and  specifications  for  this  project  bT 

Colonel  Cram,  '68,  163,  183-185. 
By  Miyor  McFarland,  1868,  for  dredging  inner  channel  300  feet  by  14  feet,  '68,  164. 
By  M^or  McFarland,  1869,  for  rebnildine  south  breakwater,  '69,  143;  '70,  181. 
By  Board  of  Engineers,  1870,  for  protection  and  preservation  of  peninsula  by  plant- 

ing  slips  of  silver  poplar  or  beech,  brush  and  stone  protection  in  plaoee ;  esti- 

miited  cost,  $10,000,  '71,  48,  208. 
By  Board  of  Engineers,  1874,  for  protection  of  north  spit  by  constraction  of  pik 

work  and  rubble  stone,  '75,  i,  316. 
By  Lieutenant-Colonel  Blunt,  1875,  for  extension  of  beach  protection  of  pile  and 

plank  bulk-head  or  fence  backed  with  rubble,  '75,  i,  57,  316. 
By  Lieutenant-Colonel  Blunt,  1876,  for  extenHion  of  south  pier,  beach  protection, 

thorough  repairs  of  piers,  and  dredging,  '76^  ii,  564-566;  '77,  969. 
By  Major  Wilson,  1879,  for  extension  of  north  pier  800  feet,  south  pier  1,600  feel ; 

estimated  cost,  $120,000,  '79.  1708. 
By  Captaiu  Adams,  1879,  fur  shore  protection  by  log  and  pile  Jetties,  '79,  1713. 
Surreys. 
1819.  By  Maj.  John  Anderson,  '79,  1707. 
1823.  By  Capt.  T.  W.  Maurice,  '79,  1707. 
1830.  By  Captain  Williams,  '79,  1707. 

1864.  By  Col. T.J. Cram,  '79,  1707. 

1865.  By  John  De  La  Camp,  under  direction  of  Colonel  Baynolds,  '66,  i,  25:  '71, 
200,  202. 

1870.  By  Irwin  Camp,  under  direction  of  Major  McFarland.    Beport,  '71,  202-205. 
1875.  Under  direction  of  Lieutenant-Colonel  Blunt,  '75,  i,  317. 
Maps. 
Of  Northern  and  Northwestern  Lakes^  showing  location  of  harbor,  '66,  L     Of  en- 
trance to  Erie  Harbor,  survey  of  Lieutenant-Colonel  Baynolds,  '66^  L     List  oi 
maps,  harbor,  and  peninsula,  '71,  206. 

[C-  C] 


ERIE  AND  HURON,  Channel  to  connect  Iia]£e8.-KSee  Husok  axd 

Erie,  etc.) 


ESCAMBIA  RITER9  FIjA*~Survbt  and  ib£provsment  of. 

Appropriations. 

ia3:i |5,000.    Act  of  March  2. 

1836 5,500.    Act  of  July  2. 

Commerce* 

JuHtittcation  of  improvement,  '79,  854. 
Statistics,  '79,  855. 
Enirineerfl. 
Chief  of  ENomESRS. 

Report*,  '78,  81 ;  '79,  106 
Engineer  in  Charoe. 

Capt.  A.  N.  Damrell,  1878  to ,  '78,  8L    Report,  '79,  858. 

AASISTA  NT 

Hiram  Haines,  1879.    Report,  '79,  853. 
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mnCAMBlA  BITER,  FI^.— Continued. 

Estfmateflu    (See  Plans. ) 
Physical  Characteristics. 

Obstraotions,  snags,  logs,  oyerhanging  timber,  and  a  bar  at  the  moutb,  '79,  853, 
856.    Season  of  high,  water,  '7§.  853.    Tides,  '79.  856. 
Plans. 

By  Hiram  Haines,  for  dredging,  removal  of  snags  and  booms,  constmction  of  dams 
and  shore  protections,  at  an  estimated  cost  of  (23,235.  For  remoyal  of  obstruc- 
tions £rom  Big  and  Little  Escambia  Creeks,  at  an  estimated  cost  of  (3,000,  '79, 
856. 

By  Captain  Damrell,  to  keep  the  river  clear  at  an  estimated  cost  of  $3, 000  annually, 
•79,  853. 
Surveys. 

1878-'79.  By  Hiram  Haines.    Report,  '79,  853. 


ESTEBO  BAT  (San  liiiis  Obispo  County),  CAI^.-^Examinatiok  of. 

Commerce. 

Not  large,  '73,  1141. 
Statistics,  '73,  1142. 
£ni[ineers* 

Chief  of  Engineers 

Report,  '73,  108. 
Engineer  in  Charge. 
M^j.  G.  H.  MendeU.    Report,  '73,  1140. 
Plans. 

By  MaJ.  G.  H.  Mendell,  for  the  improyement  of  the  harbor  by  closing  the  sonthem 
channel,  '73,  U41. 


ETOHTAH  BITEB9  OA.— Improvement  of. 

Appropriations* 

lfc76 $10,000, '77,  92,601;  '78,105;  '79.1272. 

Commerce. 

H.  Doc.  17,  46th  Cong.,  2d  Sees. 
Bocnments.    (Not  printed  in  reports.) 

H.  Doc.  17,  46th  Cong.,  2d  Sess. 
Enirineers* 

Chief  of  Engineers. 
Reports,  '71.  (54;  '72,  59;  '77,  92;  '78,  105;  '79, 141, 142;  H.  Doc.  17, 46th  Cong., 
2d  Sess. 
Engineers  in  Charge. 
Maj.  Walter  McFarland,  1872.    Reports.  '72,  481,  516. 

Capt.  William  R.  King.    Reports,  '77,  601 ;  '78^  766;  '79,  1272 ;  H.  Doc.  17,  46th 
Cong.,  2d  Sess. 

.AjBSISTANTS 

R.  C.  McCalla.    Report,  '72,  527-535. 
James  G.  Long.    Report,  '72,  54^-551 . 

Lieut.  W.  L.  Marshall.    Report,  '77,  602 ;  H.  Doc.  17,  46th  Cong,  2d  Sess. 
Ernst  Rnhl,  '79,  1272.    Report,  H.  Doc.  17,  46th  Cong.,  2d  Sess. 
Estimates.    (See  Plans.) 
Financial  Statements. 

'77,  92,  602;  '78,  106,  767;  '79,  141,  1272. 
Pliysical  Ciiaracteristics* 

Description,  '72,  532-535,  543-551,  H.  Doc.  17,  46th  Cong.,  1st  Sess. 
Pians. 
By  R.  C.  McCalla,  1872,  for  canal  from  Owl  Creek  to  Rome,  53  miles,  |3,732,500, 

'72,  535. 
By  J.  G.  Long,  1872,  for  3^  feet  of  water  from  railroad  bridge,  near  Cartersville, 

to  Rome,  50  miles,  by  dams  and  locks,  $274,718,  '72,  481,  548-551. 
By  Ernst  Ruhl,  1879,  for  4  feet  water  from  Little  River  to  Rome,  by  27  locks  aud 
dams,  63  miles,  ^2,276,663,  H.  Doc.  17,  46th  Cong.,  2d  Sess. 
Snrveys. 
1872.  By  R.  C.  McCalla,  under  direction  of  Major  McFarland,  from  Owl  Creek  to 
Rome.    Report,  '72,  480,  532-635. 
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ETCWAH  RITER,  OA.-^on1paed. 

Surveys— Continued. 
1872.  By  J.  G.  Long,  under  direction  of  Mfgor  McFarland,  from  railroad  bridgi^. 

near  CarterBYille,  to  Rome.    Reporte,  '77,  601,  602;  '72,  481,  543-6&1. 
1877.  By  Lieut.  W.  L.  Marshall,  under  direction  of  Captain  King,  from  CartersviH" 

to  Rome.    Report,  '77,  601,  602. 
1879.  By  Ernst  Ruhl,  under  direction  of  Captain  King  and  Lieutenant  Marshall. 

from  Little  River  to  Rome.    Report,  H.  Doc.  17,  46th  Cong.,  2d  Seas. 


EUREKA  HARBOR,  CAIi«— Examination  of. 

lEngineer^ 

Chief  of  Engineers. 

Report, '71,  98. 
Board  of  Engineers. 
Convened  September  1;^,  1871,  at  San  Francisco,  Cal.,  to  consider  and  report  npoa 
the  practicability  of  improving  the  entrance  to  Humboldt  Bay  and  Eureb 
Harbor,  Cal.    Consider  that  it  is  impracticable  to  build  any  pennancfnt  im- 
provement at  this  point.    Report,  '71,  921. 
(Lieutenant-Colonels  Stewart  and  Alexander  and  Major  Williamson.) 
Surveys. 
Included  in  Coast  Survey,  '71,  951. 


EXETER  RITER,  N.  H.^Surybt  of. 

Commerce. 

Justification  of  improvement,  '75,  ii,  427,  428. 
Engineers. 

Chief  of  Enoineers. 

Report,  '75,  i,  121. 
Engineer  in  Charge. 

Lieutenant-Colonel  Thom,  '75,  i,  120.    Report,  '75,  ii,  426. 

S.  Haagensen.  '75,  ii,  427.    Report,  '75,  ii,  428. 
Estimates.    (See  Plans. ) 
Piiysieal  Charaeteristlcs. 

Description  of,  '75,  ii,  427,  428. 

List  of  obstructions,  '75,  ii,  429,  430. 
Plans. 

By  Lieutenant-Colonel  Thom,  1875,  for  a  channel  40  feet  wide  and  12  feet  deep,  ai 
mean  high- water,  to  Oxbow,  and  thence  (with  10  feet  depth  at  mean  higb- 
water,  and  same  width,  by  the  natural  bed  of  the  river  around  Oxbow),  to 
upper  wharves  at  Exeter;  estimated  cost,  (24,000:  or  by  a  cut-off  throngb 
Oxbow  to  the  upper  wharves  at  Exnter ;  estimated  cost,  |34,000.  The  latter 
recommended,  '75,  ii,  427,  429,  430. 
Surveys. 

1874.  Survey  below  Exeter,  by  S.  Haagensen,  '75,  i,  121,  ii,  427,  428 


F AIRPORT  HARBOR,  OHIO.— (See  Grand  River  Harbor.) 


FAIili  RITER,  IIIASS.— Improvement  of. 

Appropriations. 

1874 $10,000,  '74,  i,  98. 

1875 10,000,  '75,  i,  107. 

1876 10,000, '76.  i,  49. 
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FAIili  RIVER,  ]IIASS.--Coiitiiiued. 

Commerce. 

Jastification  of  improvement,  '74,  ii,  285. 
Commercial  importance  of  Fall  River,  '78,  227.     . 

Statistics,  '74,  ii,  225,  284,  286;  '75,  ii,  283 ;  '76.  i,  206 ;  '77,  199;  '78,  228. 
Contracts. 


Tear. 


1874 
1876 
1877 


Contract  with— 


Morris  &.  CnmmingB* . 
Curtis,  Fobes  &  Co. . . . 
J.  H.  Fenner 


Contract  for— 


■References. 


Rockremoval I  '75,  H,  282. 

Dredging  21.222  cubic  yards '75,  ii,  283. 

Dredging  12,857  cubic  yards ;  rock  removal. . '  '77, 108. 


Abstracts  of  bids,  '75,  u,  282,  283;  '77,  198. 
EniTineers* 

Chief  of  Engineers. 

Reports,  '73,  93 ;  '74,  i,  98,  103;  '75,  i,  107 ;  '76.  i,  49;  '77.  43;  '78,  47. 
Engineer  in  Charge. 

Mty.  G.  K.  Warren,  1873  to .    Reports,  '74,  ii,  225,  284 ;   '75,  ii,  282 ;  '76,  i, 

2U6;  '77,198;  '78,227. 

A  CQ  T  Of*  A  WfHa 

J.  P.  Cotton,  1873     Report,  '74,  ii,  284. 

H.  A.  Bentley,  1877-78,  '78,  228. 
Estimates.    (See  Projects. ) 
Financial  Statements. 

•74,  i,  98,  ii,  225;  '75,  i,  107,  ii,  283;  '76^  i,  49,  206;  '77,  43,  199;  '78,  47,  229. 
Operations. 

L874-7o.  l,047f  tons  large  bowlders,  364  tons  small  bowlders  and  gravel,  excavated, 

•75,  i,  107,  ii,  282. 
1875-76.  136.53  cubic  yards  bowlders,  21,222.19  cubic  yards  fine  material,  excavated, 

•76.  i,  208. 
1876-77.  No  operations,  '77,  43. 
1877-78.  12,857  cubic  yards  dredged,  '78,  47. 

Improvement  completed  at  a  cost  less  than  the  original  estimate,  '78,  228.  . 
Piiysical  Characteristics. 

Obstructions:  bowlders  and  bars,  '74,  ii,  285.    Tides,  '74,  ii,  285;  '78,  228. 
Projects. 
By  Maj.  G.  K.  Warren,  for  removal  of  bowlders;  for  dredffing  channel  50  feet  from 
the  wharves  to  a  width  of  100  feet  and  depth  of  12  leot  j  also  for  placing  dol- 
phins to  mark  channel,  at  an  estimated  cost  of  ^,000,  '74,  ii,  285,  286.    Project 
completed  at  a  cost  of  $30,000,  '78,  228. 
Surveys. 

1873.  By  J.  P.  Cotton.    Report,  '74,  ii,  284. 


FEATHER  RITER,  CAIj.— (See  Sacramento  and  Feather  Rivers.) 


FERBTANDIBrA  AND  BTASSAU  RITERS.— Inside  passage  between. 
(See  Saint  John's  River,  Fla.) 


FIFTEEN-iniliE  FAIiliS,  N.  H.— Examination  and  survey  of. 

Commerce. 

Justification  of  improvement,  '71,  861,  866.    Obstructions  to  commerce,  '71,  863, 

864. 
Statistics,  '71,  863. 
Engineers. 
chief  of  Engineers. 

Reports,  '70,  31,  83 ;  '71,  96. 
Engineer  in  Charge.     ' 
Lieut.  Col.  George  Thorn.    Reports,  '71,  861 ;  '72,  957. 


*  Contract  abandoned,  75,  ii,  283. 
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FIFTEEN-HII«E  PAULS,  Iff.  H^-Continned. 

EiftiHUUe*.    (BeePUns.) 
Ftifsical  Clianicterteties. 

FrvTfience  of  ledges  and  bowlden,  '71,  863,  864. 

FlflBS. 

Viy  Lieatenant-Colonel  Thorn,  for  the  improvemeot  of  ^e  river,  for  nmning  of  lofs 
by  bailding  a  crib-work  and  by  the  removal  of  bowlders  and  ledges,  at  an  esti- 
mated cost  of  $1>^,000.    For  improvement  of  the  river,  for  rafting  of  sawed  Inmba*. 
and  for  running  of  logs,  by  the  construction  of  sluice-ways  and  crib- work,  and 
by  removal  of  ledge*  and  bowlders,  at  an  estimated  cost  of  $25,000,  *7X,  i^ 
865,  866.     Modified  by  the  substitution  of  booms  for  the  crib-work,  at  an  esti- 
mated cost  for  running  logs  only,  of  $15,000 ;  for  running  logs  and  rafting  sawed 
Inmlier,  $22,000,  '72,  960. 
Private  aad  Corporate  "Work. 
Improvements  made  by  private  corporations  at  the  most  difficult  points  by  remoTsl 
of  IxiwlderH  and  by  construction  of  slips,  sluice-ways,  and  locks  at  varions 
poinU,  '71,  862. 
Surreys. 
l^TO-"?!.  Under  direction  of  Lieut.  CoL  George  Thom.    Reports,  '71,  861 ;  '72,  957. 


PliinrX'  RITEB,  OA.,  Etc.— rSee  Chattahoocheb  and  Flint  Rivkbs.) 


FliCSmiVO  BAT,  N.  T.— Improvement  of. 

4  ppropriations. 

1870,  ^20,000,  '79,  62. 
Commerce. 

f  tenetit  of  improvement  to  commerce,  '78,  430 ;  '79,  387. 
engineers. 

i  HiEi'  OF  Engineers. 

Reports,  '78,  58;  '79,  62,  66. 
Engineku  in  Charge. 

Lieut.  Col.  J.  Newton.    Reports,  '78,  430;  '79,  385,  386. 

ASHIfiTANT 

R.  H.  Talcott,  '79,  386.     Report,  '79,  387. 
Estimates.    (See  Plans  and  Projects.) 
I^inancial  Statements. 

'79,  :^86. 
IMiysical  Characteristics. 

Descriptiou  of,  '78,  430;  '79,  387. 
nans. 
Hy  Lieutenant-Colonel  Newton,  1878,  for  dredging  a  channel  100  feet  wide,  3  fret 
deep,  and  1  mile  in  length ;  estimated  cost,  $15,000 ;  should  be  determined  by 
survey,  '78,  430. 
1^1-oJects. 
\ly  Lieutenant-Colonel  Newton,  1879,  for  the  formation  of  a  tidal  basin  by  dredgiii£ 
and  au  inclosing  pile-dike,  with  an  opening  near  the  head  of  the  bay;  estimated 
cost,  $173,500,  '79,  62,  385-387. 
Nnrvevs. 
1878.  Preliminary  examination,  '78,  58,  430. 
1878-79.  By  R.  H.  Talcott,  '78,  58;  '79,  66,  387. 


FORKED  DEER  RITER,  TENBT.- Survey  or. 


Commerce. 


Large  expenditures  not  justified  by  commerce,  and  small  expenditures  inexpedient, 
•74,  1,  374.    Present  fi-eight  tariflfs  exorbitant,  '74,  i,  377. 

fi'T  A'riia'rf/>o     »»1A     «     'l-T^     *^H\     'JkJn 


Statistics,  '74,  i,  377,  379,  380 
i^iii^inecrs. 

i  iiiKF  OF  Engineers. 
Reports.  '73,  57  ;  '74,  i,  63. 
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FORKED  DEEB  RITEB,  TEHTN.— Coutinaed. 

Engineers — Continaed. 
Engineer  in  Charge. 

Maj.  C.  R.  Suter,  1873-74.    Report,  '74,  i,  372. 
Assistant 

O.  Leibreclit,  '74,  i,  372.    Report,  '74,  i,  372. 
Estimates. 

liv  O.  Leibreoht,  1874,  for  removiDg  obstmctionH  and  bnilding  dams,  $53,190. 
Amended  by  Major  Suter  to  $71,250,  '75,  i,  374,  379. 
Pliysical  Ciiaracteristics. 

Description  of,  '74,  i,  370,  375,  376.    High-wat^r  marks,  '74,  i,  376.    Obstructions 
in  river,  '74,  i,  378. 
Plans. 

By  O.  Leibrecht,  1874,  for  improvement  by  removal  of  obttructions  to  a  3-foot  depth 
at  all  seasons  and  construction  of  dams  at  the  lost  and  old  channels,  '74,  i,  378. 
Discussed  by  Major  Suter,  '74,  i,  373. 
Private  and  Corporate  l¥ori£. 

A  cut-off  to  the  Mississippi  was  made  by  priyate  parties  about  35  years  ago,  doing 

more  harm  than  good,  '74,  i.  378. 
State  of  Tennessee  appropriatect  $43,000  for  improvements  within  the  last  twenty 
years ;  no  benefit  derived  from  this  expenditure,  '74,  i,  379. 
Snrveys. 

1873-74.  Bv  O.  Leibreoht,  of  river  below  Dyersburg,  Tenn.,  '73,  57;  '74,  i,  63,  375. 


FORT  BROHTNy  TEX.— Protection  of  the  river  banks  from  the  en- 
croachments OF  THE  Rio  Grande. 

Appropriations. 

1876 $10,000,  '77,  76. 

1879. 7,000.    Act  of  March  3. 

Enn^ineers. 

Chief  of  Engineers. 

Reports,  '77,  75;  '78,  85. 
Engineers  in  Charge. 

Lieutenant  Haupt,  1869,  '77,  474. 

Capt.  J.  F.  Gregory,  1876  to ,  '77,  75.    Reports,  '77,  473;  '78,  619. 

AS^lISTANT 

S.  W.  Brooks,  1877-^78,  '78,  620. 
Estimates.    (See  Projects.) 
Financial  Statements. 

'77,76,476;  '78,  85,621. 
Operations. 

Previous  to  1876  a  costly  work  of  sheet-piling  and  timber  was  built  by  the  Quarter- 
masters Department,  of  which  scarcely  a  trace  now  remains,  '77,  474. 

1876-77.  Pile  jetty  200  feet  in  length  constructed,  the  tops  of  the  piles  about  5  feet 
below  the  level  of  flood- water ;  jetty  ballasted  with  mattresses  of  brush  cov- 
ered with  bricks,  '77,  475;  '78,  621. 

1877-78.  Pile  jetty  extended  130  feet,  of  which  40  feet  was  sheet-piling,  '78,  620. 
Pliysical  Characteristics. 

Erosive  character  of  the  floods  of  the  Rio  Grande,  '77,  473, 474 ;  '78,  85.    Dangers 
arising  from  floods,  *77,  474;  '78,  621. 
Private  and  Corporate  l¥orl£. 

1871.  Pile  jetty  constructed  by  private  parties,  '77,  474. 

1878.  Jetty  of  live-willow  piles  constructed  by  the  Levee  Company  of  Brownsville, 
at  an  expense  of  about  $3,000,  '78,  621. 
Projects. 

By  Capt.  J.  F.  Gregory,  for  a  pile  jetty  150  feet  long,  at  an  angle  of  9  degrees  with 
the  shore,  to  deflect  the  current  from  the  bank ;  also  for  a  wing  at  the  lower 
end  to  prevent  erosion  behind  the  work,  '77,  475.  For  the  expenditure  of  the 
balance  of  the  appropriation  of  1876  in  repairs,  extension,  &c. ;  approved,  '78, 
620.  For  the  extension  of  the  jetty  400  feet  for  the  further  protection  of  the 
river  banks,  at  an  estimated  cost  of  $14,400,  '78,  621. 
Surveys. 

1869.  By  Lieutenant  Haupt,  '77,  474. 

1876-77.  By  Capt.  J.  F.  Gregory,  '77,  474.  Comparison  of  the  surveys  of  1869  and 
1870,  '77,  474. 

14  EN 
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FORT  LEATEnrirORTH,  KAN8.-<See  Missouri  River.) 


FORT  mADISON  HARBOR  (jRIississlppi  River),  lOlFA.— (See  abo 

Mississippi  Riveb  kstween  Falls  of  St.  Anthont  and  Cairo.  } 

4  ppropriatlons. 

1876 ♦10,000, '76.1,  141;  '77,84,534,535. 

1878 8,000, '78,97,712. 

1879 3,600,  '79,  132,1139. 

Commerce. 

Blockade  of,  by  bar  in  fipont  of  city,  '76^  i,  84, 688, 689. 

Statistics,  '76,  i,  690. 
Contracts. 

1877.  A.  M.  Hatchinson,  for  delivery  of  stone  for  riprap  dam,  '76^  i,  535 ;  '7fl^  713.— 
1878.  A.  Mc Arthur,  for  fomicdiing  and  placing  rock  in  dAzn,  '79,  1140. 
Engineers* 

t^HIBF  OF  ENGIKEERS. 

Reports,  '76,  i,  84;  '77,  84;  '78,  97;  '79,  132. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb.    Reports,  '76.  i,  688 ;  '77,  524. 
M^.  F.  U.  Farqnhar,  '78,  711.    Reports,  '78,  711 ;  '79,  1139. 
Assistants. 
C.  W.  Durham.    Report,  '76,  i,  689,  ii,  ia3. 
M.  Meigs.    Report,  '77,  534. 
E  Intimates. 
For  improving  harbor  by  closing  Niota  Chute,  du>.,  1875,  $30,186,  '76^  i,  688, 690,  ii, 

188;  '77,  84,524;  '78,712. 
To  complete,  $8,586,  '79, 132, 1139. 
Financial  Statements* 

77.  84,524;  '78,  97,712;  '79,  132,1140. 
Operations* 
l877-'78.  Partial  construction  of  dam  across  Niota  Chute,  with  shore  protection  at 

ends,  '78,  97,712. 
1878-79.  Completion  of  Niota  Dam,  '79,  132,1139. 
Pli^sical  Cliaracteristics* 

Discharge  of  river  at  Fort  Madison,  '76,  i,  689. 
Projects* 
Improvement  of  river  in  vicinity,  1875,  by  closing  Niota  Chute  by  riprap  dam  on 
brush  foundation  1,400  feet  lon^  and  3  feet  above  low-water ;  also  removal  of 
small  lodge  of  rock  near  Niota  side  and  dredging  through  bar  to  facilitate  sconi, 
'76,  i,  688,690;  '78,711. 
By  Maj.  F.  U.  Farquhar,  1879,  for  extension  of  previous  project  by  constraction  of 
spur-dam  from  head  of  Niota  Island  toward  Iowa  shore,  '79,  132,11^. 
s^arveys* 
1875.  In  vicinity  of  Fort  Madison,  '76,  i,  688. 


FORT  miFFIiinr  bar*— (See  Delaware  River.) 


FORT  SiniTH,  ARK.— (See  Arkansas  River.) 


FOITRCHE  liA  FAITE  (FET£)  RITER,  ARK.— Impeoyemknt  of. 

Appropriations* 

1879,  110,000,  '79,  116,971. 
Commerce. 

Benefit  of  improvement^  '72,  387,397;  '79,  972. 
Statistics,  '79,  971,973. 
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FaURCinS  liA  FAITE  RITEB,  ARK.-Continued. 

EniTineers* 

Chief  of  Engineers. 

Reports,  '71,  59;  '72,  56;  '78,  89;  '79,  116,  lia 
Engineers  in  Charge. 
Lieut.  Col.  W.F.Raynolds,  1872,  '72,  386. 
M^.  W.  H.  H.  Benyaord,  1879.    Report,  '79,  971. 
Assistants. 
A.  H.  Blaisdell.    Report,  '72,  387. 
Zeph.  Harrison.    Report,  *79,  972. 
Estimates. 

By  A.  H.  Blaisdell,  for  remoyal  of  siiajB;8  and  leaning  trees,  $25,890,  '72,  387, 390. 
By  Zeph.  Harrison,  for  the  removal  oisnags,  bowlders,  and  leaning  trees,  f^,034.50, 
•79,  974. 
Financial  Statements* 

•79,116,971. 
Physical  Characteristics. 

Description  of,  '72,  387;  '79,  972.    Floods,  '72,  387.    Shoals,  '79,  973. 
Plans* 

By  A.  H.  Blaisdell,  for  the  improvement  of  the  river  by  the  removal  of  snags  and 
leaning  trees,  '72,  390. 
Projects* 
By  M%j.  W.  H.  H.  Benyaurd,  for  the  removal  of  snags,  bowlders,  and  leaning  trees, 
etc. ;  estimated  cost,  ^23,034.50,  '79,  972. 
Snrveys* 

Ordered  by  act  of  March  3,  1871 :  assigned  to  Lieat.  Col.  W.  F.  Raynolds,  and  made 

under  his  direction  by  A.  H.  Blaisdell.    Report,  '72,  387. 
1879.  Examination  by  Zeph.  Harrison,  under  direction  of  Maj.  W.  H.  H.  Benyaurd. 
Report,  '79,  971. 


FOX  AND  iriSCONSIN  RIVERS.-Improvbment  of. 
A  ppropriations* 


Year. 


Foi^ 


Apgropri*   ^uj^^ta 


Beferenoee. 


1839 
1866 
1807 


1870 
1872 
1873 
1874 
1875 
1876 
1878 
1879 


Survey  and  pier 

Surveys  

Wiaconain  River,  $40,000;    surveys, 
$15,000. 

Surveys  

Wisconsin  Biver 

Fox  River  (franchises) 

Fox  and  WiBOonain  Rivera 

do 


$2,500 


40,000 


.do. 
.do. 
.do. 
.do. 


100,000 
145,000 
800,000 
300,000 
500,000 
270,000 
250,000 
150,000 


$2,000 
15,000 

22,000 


Acts  of  March  3, 1839. 
»76,  i,  195. 
'68,301,363;  ^6,  ii,  24. 

Inferred  from  '76,  ii,  201. 

'70,57;  '71,37. 

'72,  35. 

'73,  36, 121, 220. 

»74  i,  42. 

'75, 1,  45, 219. 

'76,  i,  98,  ii,  399. 

'78, 117, 1170. 

'79, 156. 


Total 

Grand  total . 


2,057,500 


39,000 


$2,096,500 


Statement  of  appropriations,  '76,  ii,  398.    Remarks  by  Major  Houston  on  size  of 
appropriations,  *73,  224;  '74,  i,  162.    Recommendation  by  Major  Honston  that 
appropriations  be  made  for  Fox  and  Wisconsin  Rivers,  '73,  223. 
Commerce* 

Object  of  the  improvement,  '78,  1170.  Benefits  to  commerce  by  the  improvement, 
'68,  52, 353, 357,  et  seq. ;  '72,  141 ;  '73,  222 ;  '76.  ii,  230;  '78,  1171.  Benefits  to 
local  commerce,  '79, 1532.  List  of  boats  navigating  Fox  River,  1866,  H.  Doc. 
58,  39th  CoDg. ,  2d  Sess. .  93.  Effect  of  railroads  on  the  navigation  and  commerce, 
'68,  358, 367.  Cost,  and  receipts  of  Erie  Canal,  '73.  223.  Convention  at  Gsh- 
kosh  June  24,  1874 :  resolutions  of,  '74,  i,  162.  Navigation  open  on  Fox  River 
flrom  Green  Bay  to  Fortage  City,  '78,  117, 116a 
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FOX  AND  JWKCONSIN  RIYEBS-Cantmaed. 

Commerce — Continaed. 
Commercial  Statistics,  '67,  263;  '68^  356. 
Tolls  collected  on  Fox  River : 

1872-73 $1,893  27,  '73,222. 

1873-74 1,239  17, '74,  i,  162. 

1874-75 364  96, '75,  i,  217. 

1875-76 385  23,  '76,  i,  98. 

187fr-77 653  36,  '77,880. 

1877-78 2,168  99,  '78,  1170. 

1878-79 2,993  58, '79,  1533. 

Contracts* 

Impracticable  on  the  Wisconsin  River  (Commissioner  Richardson,  1853),  '76^  ii,2n. 
1875.  C.  C.  Barker  &  Son,  for  locks,  annulled  for  failnre  to  prosecute  with  en- 
ergy, '76,  ii,  413.  Day  &,  Call,  for  locks  and  dams,  abandoned,  bankrupt,  '76^ 
ii,  414.  Conro,  Starke  &  Co.,  dredging  and  repairs  of  Portage  Canal,  '76,  il 
423, 424. 
Defense. 

Naval  station  in  Lake  Winnebago,  '76,  ii,  230. 
Docnments.  (Not  published  in  reports.) 
H,  Doc.  102,  25th  Cong.,  3d  Sess.,  Pettivars  report,  January,  1838.  8.  Doc.  318, 2eth 
Cong.,  1st  Sess.,  Captain  Cram's  report,  January,  1840.  H.  Doc.  55, 37th  Con?.. 
3d  Sess.,  report  on  improvement  company's  work,  '76,  ii,  223.  H.  Doc.  58,  39rh 
Cong.,  2d  Sess.  H.  Doc.  247,  40th  Cong.,  2d  Sess.,  Major  Warren's  report  of 
progress.  H.  Doc.  185,  42d  Cong.,  2d  Sess.,  report  of  arbitrators.  H.  Doc.  176. 
42d  Cong.,  2d  Sess.,  report  of  operations  on  Wisconsin  River  for  1871. 

Enifineers. 

Chief  of  Engineers. 

Rexiommends  legislation  to  secure  title  to  lands  for  right  of  way,  H.  Doc.  74  and 
S.  Doc.6,  43d  Cong  ,  2d  Sess.  Orders  survey  and  project  for  first  subdivisioa 
northern  transportation  route,  '75,  ii,  521.  Transmits  Msgor  Houston's  report 
on  dams  at  Menasha,  '76,  ii,  425.  Transmits  Major  Warren's  final  report,  with 
remarks,  '76,  ii,  lb9.  Reports,  '66,  ii,  41,  iii,  3;  '67,  35;  '68^  49,51 ;  '69.  43: 
'70,57;  '71,37;  '72,35;  '73,35;  '74,  i,  42;  '75,  i,  45;  '76,1,92;  '77,106; 
•78,  117 ;  '79,  156. 
Board  of  Engineers. 

Convened  at  Cincinnati,  Ohio,  November  3, 1878,  and  at  Baltimore,  Md.,  Febmarr 
19,  1879,  to  report  on  movable  dams  for  the  Upper  Fox  River.    Report,  '79, 1547. 

(Majors  Craighill,  Houston,  and  Merrill.) 
Engineers  in  Charge. 

Capt.  T.  J.  Cram,  original  survey  and  plan,  1839,  '75,  i,  218. 

Col.  Charles  Whittlesey,  examination  of  Wisconsin  River  from  Portage  to  sources. 
1847,  '76,  ii,  220. 

Dr.  B.  F.  Schumard,  examination  of  Wisconsin  River  from  Portage  to  month,  181^. 
'76.  ii,  220. 

C.  R.  Alton,  chief  engineer  to  State  board  of  public  works,  1848-'51.  Report,  '76: 
ii,  213. 

S.  G.  Callahan,  examination  of  Wisconsin  River,  1850,  '76,  ii,  217. 

W.L.  Dewitt,  examination  of  Wisconsin  River,  1851,  '76,  ii,216. 

J.  K.  Anderson,  chief  engineer  to  State  board  of  public  works,  1851,  '76,  ii,  214. 

J.  E.  Day,  consulting  engineer  to  State  board  of  public  works,  1851,  '7^  ii,214. 

D.  D.  Owen,  U.  S.  Geologist,  Geological  Survey,  1852,  '76,  ii,  219. 
Commissioner  William  Richardson,  in  charge,  1853.     Report,  '76,  ii,  217. 

C.  D.  West  brook,  chief  engineer  Fox  and  Wisconsin  Improvement  Company,  1854. 
Report, '76,  ii,  221. 

D.  C.  Jeun<5,  chief  engineer  Fox  and  Wisconsin  Improvement  Company,  1859. 
Report, '76,  ii,  224, 228. 

N.  M.  Edwards,  chief  engineer  Green  Bay  and  Mississippi  Canal  Company,  ISflfl 
'76,  ii,  230. 

Maj.  G.  K.  Warren,  survey  and  plans,  1866-70,  '66,  i,  41.  Preliminary  report,  H- 
Doc.  58, 39th  Cong.,  2d  Sess.,  41 ;  '67,  260.  Report  on  survey,  '68,  303, 350, 380. 
363;  '69,  187;  '70,  226.  Retained  maps  at  Newport,  R.  I.,  '71,  120.  Final  re- 
port referred  to,  '76,  i,  92.     His  final  report,  '76,  ii,  189,  et  seq. 

Col.  J.  N.  Macomb,  1870-71.     Report,  '70,  292. 

Maj.  D.  C.  Houston,  work  of  improvement.  May,  1871,  to .    Reports,  '71,  120: 

•72, 132, 135 ;  '73,  218 ;  H.  Doc.  74,  S.  Doc,  6, 4:id  Cong.,  2d  Sess. ;  *74,  i,  161 ;  '75, 
i,  216,521;  '76,  ii,396;  '77,  877;  '78,  ii,1169j  '79,  1531. 
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FOX  AND  iriSCOnrSIIir  biters— Contlnaed. 

E  n§rlneers-- Continued. 
Assistants. 

H.  MeritoD,  dams  on  Wisconsin  River,  1852,  '76,  ii,  218. 

Capt.  C.  R.  Suter,  surveys,  1866-'68,  '66,  i,  41 ;   '68^  305.    Report,  H.  Doc.  58,  39th 

Cong.,  2d  Sess.,  73. 
Capt.  S.  M.  Mansfield,  survey,  '66,  ii,  41. 

J.  Z.  Osbom,  survey,  U.  Doc.  58;  39th  Cong.,  2d  Sess.,  73 :  died  in  the  field,  '68,  361 ; 
•69,  199. 

D.  W.  Wellman,  general  assistant  and  in  charge  of  survey ;  office  work,  '69,  199. 
Report  and  estimate,  '68,  351. 

E.  F.  EUaworth,  survey,  1867,  '76,  ii,  246. 

W.  W.  Rich,  survey,  1867,  '68^  305 ;  '76,  ii,  246. 

E.  L.  Billings,  survey,  1867,  '76,  ii,  246. 

R. L.Dukes, survey,  1867, '69,  199;  '76,  ii,246. 

I.  D.  McKown,  survey,  1867,  '76,  ii,  246. 

J.  P.  Cotton,  survey,  1867,  and  report  and  estimates,  '76,  ii,  maps. 

Jacob  Blicken8derter,examination  of  Foxand  Wisconsin  River8,1869,'76^  ii,198, 242. 


H.  C.  Long,  snag-boats.    Report,  '69,  203. 
Capt.  A.  M.  Miller,  '72. 135. 


John  Nader,  in  charge  Wisconsin  River.    Reports,  '72,  132,141;  '73,  225,243; 

•74,  i,  167. 
John  Pierpont,  assistant  on  Fox  River.    Reports,  '72,  148;  '78,  1177;  '79,  1538. 

Details  of  locks,  '77,  887. 
N.  E.  Russell,  survey  on  Fox  River ;  in  charge  Upper  Fox  River,  '73, 226, 233 ;  '74, 

i,  164 ;  '75,  i,  120.    Survey  on  Fox  River,  •75,  i,  222. 
William  J.  Bryson,  in  charge  upper  section,  Fox  River,  •  73, 226 ;  '  74,  i,  164 ; '  75,  i,220. 
Leonard  Martin,  in  charge  lower  section  Fox  River,  '73,  226;  '74,  i,  164 ;  '75,  i,  220. 
N.  M.  Edwards,  in  charge  Fox  River  improvement,  1872-74,  assistant  to  Capt.  J. 

G.  Lydecker.    Reports,  '73,  233 ;  '74,  i,  163. 
Capt.  J.  G.  Lydecker,  May,  1874,  to  April,  1877,  Fox  River.    Reports,  '74,  i,  162; 

•75,  i,219;  ^76,  ii,412;  '77,  889. 
Lieut.  F.  A.  Hinman,  July,  1874,  to ,  Wisconsin  River.    Reports,  '74,  i,  166; 

'75,  i,  223;   '76,  ii,  417,422;  '77,  890;  '78,  1170;  '79,  1534.     February,  1876, 

Upper  Fox  River.    Reports,  '76,  ii,  423;  '77,  888;  '78,  1174j'79,  1536. 
Henry  Liljencrantz,  survey  Fox  River,  '75,  i,  222;  died,  '77,  887, 
J.  R.  Berthelet,  jr.,  overseer,  Wisconsin  River.    Report,  '76,  ii,  420. 
Ed.  C.  Hinman,  overseer,  Wisconsin  River.    Reports,  '76,  ii,  419 ;  '79, 1536, 1538. 
C.  A.  Fuller,  assistant  engineer,  Lower  Fox  River.    Reports,  '78,  1179;  '79,  1544. 
Estimates. 


By- 


CaptT.  J.Oam... 

C.K.  Alton 

W.  L.  Dewitt 


William  Richardson 
D.C.  Jenn6 


Do., 


Ck>l.  T.  J.  Cram.... 
CaptC.B.Sater... 


Mig.  6.  K.  Warren. 

CaptC.B.Snter... 
Do 


D.  W.Wellman.... 

Do 

Do 


Year. 


1840 
1849 
1851 

1858 
1862 


1862 


1863 
1866 


1867 


1868 
1868 

1868 


For— 


in 


ImproYement 

Improyement 

part. 

Improvement 

With   boats    144 

feet  long,  6  feet 

draaght. 
With   boats   200 

feet  long,  6  feet 

draoght. 

...do 

Survey 


Scraper  and  dredge 
boats. 

4  feet  draught 

6  feet  draught 

To  8  feet  by  wing- 


To  5  feet  by  dams    8, 206, 790 

and  canal. 
To  5-foot  canal    4,164,270 

plan. 

*Peramram. 


I 


I 


$6,000 
52,264 


41,372 
260, 000  $65, 000 


& 


315,000 
15,000 


40,000 

*20,000 
*40,000 

427,747 


70,000 


$448,470 


675,000 


2,002.384 


484,422 
1,308,515 


$1, 000, 000 
1,250,000 
2,387,384 


References. 


'76,  ii,  210. 
'76,  ii,  213. 
'76,  ii,  216. 

'76,  ii,  217. 
'76,  ii,  229. 


'76,  ii,  229. 


'76,  ii,  229. 

H.  Ex.  Doc.  58, 
39th  Cong., 
2d  Sess.,  41. 

'67,  260. 

Doc.  58,  42(1 
Cong.,  '68, 
851;  '73,219. 


'68,854. 
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By- 


H.  C.  Long 

H^}.  G.  K.  Wairen. 

Do 

Do 

Do 


Do. 
Do. 


Maj,  D.  C.  Hoaston 
Do 


Do. 
Do. 


Do 
Do. 


Do. 
Do. 


Do 

Liout.  F.  A.  Hinman 


Year. 


1868 

1868 

1868 

1868 

1868 

1870 
1875 
1875 

1972 

1873 

1873 
1876 
1875 
1875 

1875 

1875 

1876 
1876 

1876 
1875 


Fop— 


Snag-boat    and 

scraper. 
Experimental 

work. 
Duns,  etc.,  3  feet 

draught. 
Dams,  etc.,  4  feet 

draught 
Canal,   5   feet 

draught. 
{Canal.  4  feet 
5     draught. 
Canal,   5  feet 

draught. 
Improvement    o  f 

natural  channel. 
Various  plana 


MaYimiim  est.  .< 

...do 

....do 

Final  estimate. 


Canal  plan 

Survey  tr<kn8poirta- 

tion  route. 
Canal  at  Meuaaha 
Snlarging    Me- 

nwihft  Canal. 
Flowage  damages 
Completion  of  Im- 
provement. 


I 


^ 


$30,000 
50,000 

500,000 
8,250,000 
4,300,000 

^4, 000, 000 
4,165,000 

426,044 


930,705 


10,000,000 


400,748 


$2,068,400 


4,000,000 


106.558 
40,000 

1,000,000 


$2,600,000 

to$3,000.000 

5,000,000^ 

4.285,642 

8, 690, 105 

8,745^663 

14,000,000 

10,000 


>6B,3S7. 


'68,  si,ma,»i. 


'70,226;     16, 

h,  »8,2M. 
'76,ii,298. 

'72, 140. 

'73,3a,224:'74, 
1,161. 

'75,1,218. 
'75,ti,583. 
'76,ii,396;'78, 

1170. 
'75,  t  218»  ii. 

401. 
'75,11,^2. 

'76,ii,33f7.41L 
'76,  ii,  4U. 

'76,  ii,  41L 
'75,  i,  225,2^. 


Detailed  estimates,  by  Captain  Snter,  for  looks  and  dams  on  Fox  River,  '76^  ii,  2SL 
235, 240.  Detailed  estimates,  by  Assistant  N.  M.  Edwards,  for  Fox  Kiver  woik^ 
and  canal  at  Portage,  '73,  242.  Estimate,  by  Assistant  John  Nader,  for  6  feet 
draught  on  Fox  River,  $2,462,715,  '73,  229.  Estimates,  by  Lieutenant  Hinman, 
of  work  required  to  complete  improvement  of  Wisconsin  River,  *7B,  1172;  to 
complete  Fox  River,  upper  section,  '78,  1176. 
Expenditures. 

1848-'53 Under  State  management $428,855  83   '76,  ii,  2ia. 

1853-*50 Under  corporation  management 728,928  47   "76,  ii,  227. 

Jan.,  1860-Aug.,  1862    do 6,58502   '7«,  ii,  238. 

1867 do 28,00000  $1,192,87022     "W,  ii,  Sll. 

For  all  snrveys  under  Mt^or  Warren  39,000  00    ^76,  ii,  3M- 

Tables  of  expenditures  by  State  and  corporations,  '76,  ii,  219, 227.  Details  of  ex- 
penditures, 1871,  '73,  243;  1871-72,  '72,  133,134,144,  etseq,;  '73,  244.  State- 
ment of  monthly  expenditures,  1872-'73,  on  Fox  River,  *73,  227 ;  on  Wisconsin 
River,  '73,  230;  1873-74,  on  Fox  River,  '74,  i,  165;  on  Wisconsin  River,  '74.  i. 
168,172. 
Financial  Statements.    (See  also  Expenditures.) 

'67,  262 ;  '71,  37 ;  '72,  35,  133,  134 ;  '73.  36,  224 ;  '74,  i,  42,  162 ;  '75,  i,  45,  219 ;  '76. 
i,  98,  ii,  212,  213,  214,  216,  219,  222,  226,  227;  '77,  103;  '78,  117,  1170;  '79.  15*1 
1534.    Bonds  of  Fox  and  Wisconsin  Improvement  Company,  1853,  $500,000,  '76. 
ii,  221. 
Le§risiation« 

Recommendation  of  Senate  Committee  on  Roads  and  Canals,  February  11,  18TO,  that 
the  United  States  make  a  grant  of  land  for  the  improvement,  '76,  ii,  208.  Acts 
of  Congress  August  8,  1846,  August  3,  1854,  March  3,  1855,  March  12,  IJ^bT, 
granted  five  sections  of  land  per  mile  of  the  Fox  River  and  canal  and  lakes  (216 
miles)  to  the  State  of  Wisconsin  to  aid  in  the  improvement,  '76,  ii,  223 ;  'TS. 
1531.    Act  in  full,  '76,  ii,  221.    Act  of  Congress,  July  23, 1866,  required  a  snrveT 
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to  be  made  under  direction  of  the  Secretary  of  War,  '76,  ii,  230.  Act  of  Con- 
gress, July  11,  1870,  prohibiting  expenditures  until  the  Green  Bay  and  Missis- 
sippi Canal  Company  agree  to  convey  its  proi>erty  and  franchises,  '70,  57,  292; 
'72,  35.  Act  in  full,  '73.  224.  Act  of  March  3,  1875,  relating  to  liowage  dam- 
ages, '76,  ii,  397. 
Acta  of  Wiiwimn  legislature,  June  29,  1848,  accepting  grant,  '76,  ii,  211.  August  8, 
1848,  providing  for  the  improvement,  '76,  ii,  211.  July  6, 1853,  chartering  Fox 
and  Wisconsin  Improvement  Company,  '76,  ii,  220.  1856.  Requiring  3^  and  4 
feet  navigation  on  Fox  River, '76,  li,  22:).  1866.  Organizing  Green  Bay  and  Mis- 
sissippi Canal  Company,  '76,  ii,  230. 
Legislation  regmred  to  prevent  conflict  with  owners  of  water  franchises  on  Fox 
River.  '73,  222;  to  obtain  title  to  lands  for  right  of  way,  H.  Ex.  Doc.  74,  8. 
Doc.  6,  43d  Cong.,  2d  Bess.  Flowage  claims,  and  lowering  the  dams  at  outlet 
of  Lake  Winnebago,  report  of  Mi^or  Houston  on,  '76.  ii.  109.  Letter  to  Secre- 
tary of  War  from  the  Cnief  of  Eugineers  on  same,  '7o,  ii,  424.  M<^or  Houston 
recommends  removal  of  claims  for  damages  out  of  State  courts  and  reference 
to  United  States  commissioners,  '78,  1170.  (See  also  H.  Doc.  74  and  S.  Doc.  6, 
43d  Cong.,  2d  Sess.)  Excessive  damages  awarded  by  State  courts,  H.  Doc.  51, 
45th  Cong.,  3d  Sess. 
Operations.  (See  also  Private  and  Corporate  Work  and  Surveys.) 
Fox  River  : 

History  of  work,  '79.  1531.    R^um<$  of  operations,  '79,  1532. 

1872-^3.  Works  transferred  to  United  States  from  Green  Bay  and  Mississippi 
Canal  Company,  October  1, 1872,  '73,  225.  Repairs  on  Lower  Fox  and  to  levee 
at  Montello ;  dredging ;  quarries  opened,  '73,  226. 

1873-T'4.  Dredging  on  levels,  repairs  to  old  locks  and  dams  on  Lower  Fox^  new 
lock  and  stone  dam,  surveys  on  Upper  Fox,  '74,  i,  42.  Detailed  report,  '74,  i,  162. 

1874-75.  Lock  and  dams;  repairs,  surveys,  detailed  reports,  '75,  i,  220. 

1875-'76.  Portage  Canal  enlargement  completed;  2  new  locks  and  5  new  dams;  dredg- 
ing; locks  let  by  contract;  contractors  failed.  Reports,  '76,  ii,  396,  412,  4^. 
Statement  of  work  on  canal  at  Portage,  '76,  ii,  423. 

1876-77.  New  locks,  dams ;  dredging ;  line  opened  so  far  as  looks  are  concerned 
June  1, 1876.    RHport,  '77,  877,  880,  t-88. 

1877-^78.  New  dams,  repairing  locks,  quarrying  stone,  dredging,  etc.,  '78, 1169, 
1174.    Navigation  open  from  Portage  City  to  Green  Bay,  '78,  1169. 

1878-79.  Dredging,  repairs  of  locks,  widening  Portage  Canal,  commencement  of 
new  lock,  and  cnb-dam,  retaining-wall,  etc.,  '79, 1538-1547. 
Wisconsin  Riveb  : 

History  of  improvement,  *73,  218,  219,  243.    R^sum^  of  work  done,  '79,  1533. 

1866-'67.  Surveys  by  Captain  Suter  and  Major  Warren.    (See  Surveys.) 

1867-'68.  Survey  continued.    Steamer  Caffrey  attempted  to  enter  river,  '69,  203. 

1868-*69.  Snag-boat  Winneconne  purchased  ($8,500,  '69,  43 ;  f8,000,  '70, 226;  '76, 
ii.  242)  and  set  to  work,  '69.  43,  190;  '70,  57. 

1869-70.  Winneconne  removed  sna^s  from  Portage  to  Sauk  City,  30  miles.  Drew 
too  much  water,  '70,  226.    Examination  by  M^or  Warren,  '76,  ii,  242. 

1870-71.  Work  suspended,  '70,  2t>2.    (See  Legislation.) 

1871-72.  Experimental  work  on  proposed  canal  crossings  commenced  July  1,  by 
dikes  and  dams  of  brush  and  stone,  '71,  120.  Report  on  same,  '72,  135,  143. 
Result  favorable  to  improvement  of  natural  channel,  '72,  132.  Plans  of  wing- 
dams.  '72,  144. 

1872-73.  Same  work  continued  from  July  1  with  satisfactory  results,  '73,  218. 
Report  on,  by  Major  Houston,  '73,  229 ;  by  Assistant  John  Nader,  '73, 244 ;  '74, 
i,  170.    39  miles  of  river  improved,  '74,  i,  167, 173. 

1873-74.  Wing-dams;  detailed  report  on,  '74, 1,  169.  Details  of  work  and  mate- 
rials for,  '74.  i,  171. 

1874-75.  118  dams,  =48,847  linear  feet  built  to  date,  '75,  i,  224.  Unfavorable 
oninions  expressed  as  to  permanence  of  channel,  '75,  i,  217.  Tables  of  com- 
pleted dams  built,  '75,  i,  224,  227.    Grand  excursion  and  resolutions,  '75,  i,  226. 

1875-76.  Operations  as  before,  '76,  ii,  399.    Detailed  reports  on  method  of  im- 

¥rovement,  '76,  ii,  402,  417,  422.    Reasons  for  delay  in  completion,  '76,  ii,  418. 
able  of  completed  dams  built  and  work  done,  '76,  ii,  418. 
1876-77.  Nothing  done  owing  to  limited  funds,  '77, 879.    Results  demonstrate  the 

practicability  of  the  improvement, '77,  880,  890. 
1W7-78,  No  work  done,  '78,  1169.    Examination  showed  that  channel  formed  by 
work  of  improvement  had  been  maintained,  '78,  1170,  1171.    Soundings  taken 
about  once  a  year  since  1875  on  upper  improved  section,  '78,  1171. 
187&-79.  Repairs  and  extension  of  dams,  snag^ng,  bank  protection,  etc.,  '79, 
1536.    Operations  suspended  pending  action  oi  Board  of  Engineers,  '79,  1533. 
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Pliysieal  Characteristics. 

Fox  River  : 
Upper  Fox  described,  *76,  ii,  235.    Lower  Fox  described,  '76,  ii,  271.    DamA  de- 
Bcribed,  '76,  ii,  231.    List  of  dams,  '76,  ii,  235.    List  of  rapid&  '76^  ii,  211 
Anomalous  features,  '76,  ii,  270.    State  of  water  daring  season  of  n»vigatioii. 
'73,  222,  225.    Descent  from  Portoge  to  Green  Bay  210  feet,  '68^  36a 
Wisconsin  Rivkr: 
Described  by  M^jor  Warren,  '76,  ii,  201,  248,  et  «egr. ;  by  Capt.  C.  R.  Snter,  H.  Doc 
58,  39th  Cong.,  2dSe8S  ,  page  76;  by  Capt.  T.  J.  Cram,  '75,  i,  218;  by  Aasiataat 
John  Nader,  '72,  141;  by  Assistant  John  Pierpont,  '72,  148;  by  D.  C.  Jennf 
•76^  ii,  229. 
Geological  survey,  1852,  '76,  ii,  219.    Formation,  '68^  307.    The  Wisconain  Rive 

the  outlet  of  Lake  Winnebago,  '68,  310. 
Bars  in  the  Wisconsin  River,  '69,  204 ;  have  but  16  inches  water,  '70,  226.    De- 
scribed by  Major  Houston,  '72,  139 ;  by  Assistant  John  Nader,  '72,  132, 141 
Orimn  of,  and  discussion  on,  '72,  142,  149;  '76^  ii,  256. 
Length  of  river  from  Portage  to  mouth,  118  miles;  descent  at  low-water,  169feet^ 

'68^  363,  367.    Table  of  lengths,  slopes,  and  falls,  '76,  ii,  240. 
Discharge  of,  '68,  353.    Table  of,  '76,  ii,  266,  et  aeq. 
Railroad  bridges  across,  serious  obstructions,  '70,  266;  '72,  132,  137;  '76^  ii,  221; 

'78,  1171.    Fully  described  by  Major  Warren,  '76.  ii,  260. 
Stage  of  water.  '67,  261.    Tables  of,  '76,  ii,  262.    Soundings  in  1876,  '77, 879, 891. 

Soundings  of  1878,  '78,  1172. 
Anomalous  features  of  Wisconsin  River,  '76,  ii,  270. 
Tables  of  temperature  and  rainfall,  '76,  ii,  250-253. 
Tables  of  river  sands,  sizes,  and  specific  gravity,  ii,  '76^  259. 
Tables  of  stages  of  water,  '76,  ii,  262. 
Tables  of  water  slopes.  '76,  ii,  264,  1276. 
Tables  of  discharge  volumes,  '76,  ii,  266,  et  seq. 
Tables  of  lengths,  slopes,  and  falls,  '76,  ii,  240. 
Comparison  between  Wisconsin  and  Garonne  Rivers,  Wisconsin  and  Ohio,  '76. 

ii,  285. 
Drainage  of  Lake  Winnebago,  formerly  by  Wisconsin  River,  '76,  ii,  271. 
Plans.    (See  also  Estimates.) 
Object  of  the  improvement,  '68,  367 ;  '69,  190.    Plans  of  Capt.  T.  J.  Cram  and  early 

works  by  State  engineers  for  2  feet  draught  described,  '76,  ii,  212,  et  aegr. 
By  Commissioner  Croaswell,  for  Wisconsin  River,  '76,  ii  215. 
By  Mr.  Westbrook,  for  reservoir  on  Upper  Wisconsin,  *76,  ii,  222,  228. 
By  Major  Warren,  for  Wisconsin  River,  low- water  navigation  of  3  feet  (H.  Doc  56, 
39th  Cong.,  2d  Sess.,  pa^e  41),  by  dams,  jetties,  revetments,  etc.,  of  brash  and 
stone  in  connection  with  dredging,  preferred  to  a  canal  or  locks  and  dams. 
Experimental  improvement  to  cost  (50,000,  '68^  315, 352, 360, 368;  '69, 191 ;  '76, 
ii,  198. 
By  Mr.  D.  W.  Wellman,   assistant  engineer,  for  (1)  a  3-foot  navigation  hj  im- 
provement of  the  natural  channel,  (427,747 ;  (2)  a  4-foot  navigation  by  addition 
of  side  canals,  $3,206,790;  (3)  a  5-foot  navigation  by  canal  alon^  river  banks 
and  crossing  river,  $4,164,270 ;  or  with  4-foot  navigation  reduced  by  $397,5UU. 
Discussion  of  these  plans,  '68,  .^2;  and  of  time  required,  '68,  356,  3(ft3.    Sub- 
mitted with  report  for  1868,  '70,  57.    Major  Warren  prefers  the  third  or  eausl 
plan,  which  he  estimates  at  $4,000,000,  '70,  226;  '76,  ii,  193;  and  specifies  the 
order  proposed  for  the  work,  '70,  226;  '76,  i,  92.    Discussion  of  plans,  '76,  ii, 
228.    Major  Houston  prefers  the  natural  channel  plan,  '76,  ii,  400.     £stimates 
the  cost  of  the  canal  at  $10,000,000,  '76,  ii,  401. 
Major  Warren's  full  report,  '76,  ii,  190.    Methods  discussed,  '76^  ii,  273.      Dam 
method  impracticable,  '76,  ii,  287.    Reservoir  system,  '76,  ii,  288.    Dams  and 
locks,  '76,  ii,  289.    Canal  plan,  '76,  ii,  289. 
The  general  plan  adopted,  '73,  36,  221 ;  at  total  cost  of  $2,600,000,  '75,  i,  2ia 
European  methods  as  described  by  Mr.  Stevenson,  '75,  i,  218. 

Plans  described  and  discussed  by  Mii^or  Houston,  '76,  ii,  399,  400.    Compared  with 
freight  railroads,  '7^  880. 
Private,  State,  and  Corporate  TFork*    (See  also  Expenditures.) 

1848.  State  board  of  X)ublic  works ;  surveys  and  plans,  '76,  ii,  212. 

1849.  State  board  of  public  works;  commenced  operations  on  Fox  River  and  made 
examination  of  the  Wisconsin,  '76,  ii,  213. 

1850.  State  board  of  public  works ;  operations  on  Fox  and  Wisconsin  Rivera,  '76^ 
ii,  213, 

1851.  State  board  of  public  works;  operations  on  Fox  and  Wisconsin  Rivers  and  oa 
Portage  Canal,  '76^  ii,  214. 
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1852.  State  board  of  pablic  works ;  operations  on  Fox  and  Wisconsin  Bivers  and  on 
Portage  Canal,  '76,  ii,  216.  Report  of  Conuuissioner  Richardson  on  Wisconsin 
River  dams,  '76,  ii,  217. 

1853.  Fox  and  Wisconsin  Improvement  Company  chartered,  '76,  ii,  230,  History 
of, '76,  ii,  220. 

1854.  Keport  of  Chief  Engineer  C.  D.  Westbrook  on  operations  by  Fox  and  Wiscon- 
sin Improvement  Company^  '76,  ii,  221. 

1855-^59.  Fox  and  Wisconsin  Improvement  Company's  operations  on  Fox  River. 
Report  of  Chief  of  Engineers^  '76,  ii,  224. 

1860-'62.  Fox  and  Wisconsin  Improvement  Company's  operations  on  Fox  River. 
Report  of  Chief  of  Engineers,  '76,  ii,  225,  22a 

1866.  Fox  9Jid  Wisconsin  Improvement  Company  sold  oat  by  traatees.  Qreen  Bay 
and  Mississippi  Canal  Company  organized,  '76,  ii,  230. 

1867-'69.  Operations  by  Green  Bay  and  Mississippi  Canal  Company,  '76,  ii,  241,  242. 

1872.  Workia  transferred  to  the  United  States,  as  per  report  of  board  of  arbitrators 
(H.  Doc.  185,  42d  Cong.,  2d  Bess.},  which  awarded  $325,000  to  tbe  company  for 
the  property,  rights,  and  franchise,  $180,000  being  deducted  by  the  Secretary  of 
War  for  property  not  needed  by  the  United  States ;  $145,000  was  appropriated 
(Jnne  10, 1872)  and  paid,  '72,  35;  '73,  219.  The  company  retained  the  water- 
power  franchise,  a  soorce  of  conflict,  '73,  222 ;  '74,  i,  163,  166.  List  of  works 
transferred,  '79,  1532. 

Besnlts  of  corporate  work  sommed  np,  H.  Doc.  58,  39th  Cong.,  2d  Sess.,  page  74. 

Fox  River  Improvement  Company's  works  examined  by  Major  HoustoD,  '73,  219. 

Railroad  bridees  modified,  '75,  i,  ^,  226;  '76^  ii,  433,  434;  '77,  888. 

History  of  early  explorations,  '76,  ii,  203;  of  early  State  and  corporate  work,  '76, 
ii,  212,  220. 
Projects.    (See  also  Platis. ) 

By  Mai.  D.  C.  Houston,  for  operations  on  Wisconsin  River,  '72,  135.    The  project 
adopted,  at  total  cost  of  $3,745,663,  '75,  i,  218 ;  '76,  u,  398;  '78,  1170. 
Secretary  of  "War. 

Authorized  by  act  of  July  7. 1870,  to  adopt  such  plans  for  Wisconsin  River  as  rec- 
opomended  by  the  Chief  of  Efngineers,  '73,  218.  Action  on  report  of  board  of 
arbitrators,  '72,  35.  Concurs  in  plans  for  Menasha  Canals  and  requests  Attor- 
ney-General to  defend  flowago  suits, '76,  ii,  425.  Recommends  legislation  as  to 
title  to  lands  for  right  of  way,  H.  Doc.  74,  43d  Cong.,  2d  Sess.,  and  S.  Doc.  6, 
43d  Cong.,  2d  Sess. 
Surveys* 

1836.  By  Mr.  Centre,  C.  E. .  under  directions  of  Colonel  Abert,  U.  S.  T.  E.,  of  entrance 
to  Fox  River,  '76,  ii,  208.    Report  dated  April,  1838. 

1837.  By  Mr.  Pettival,  C.  E.,  under  Topographical  Engineer  Bureau,  of  Fox  River. 
Report  printed  as  H.  Doc.  102,  25th  Cong.,  3d  Sess.,  '76,  ii,  208. 

1839.  By  Capt.  T.  J.  Cram,  U.  S.  T.  E.,  of  Fox  River.  Report,  S.  Doc.  318,  26th 
Cong.,  Ist  Sess.,  '76,  ii,  209;  '75,  i,  218. 

1847.  By  Col.  Charles  Whittlesey,  examination  of  Wisconsin  River  from  source  to 
Portage.  Report  in  Qeological  report,  Lippincott,  Grambo  &  Co. ,  Philadelphia, 
1862,  '76,  ii,  220. 

1849.  By  Dr.  B.  F.  Schumard,  examination  of  Wisconsin  River  from  Portage  to 
mouth.    Report  in  Geological  report,  Lippincott,  Philadelphia,  1852,  '76,  ii,  220. 

1852.  Geological  survey  of  the  Wisconsin  by  D.  D.  Owen,  U.  S.  G.  Report,  Lippin- 
cott, Philadelphia,  1852,  '76^  ii,  219. 

1866.  Preliminary  examination  and  survey  by  Capt.  C.  R.  Suter,  under  direction  of 
Mi^.  G.  K.  Warren.  Report,  H.  Doc.  58, 39th  Cong.,  2d  Seas.,  page  74,  '66,  ui,  35 ; 
'67, 35.  No  reliable  survey  ever  made  of  the  Wisconsin  Eiver,  same  document, 
page  95.    Detailed  estimate  for  such  a  survey,  same  document,  page  103. 

1867.  Survey  of  Wisconsin  River,  under  direction  of  Maj.  G.  K.  Warren,  by  Capt.  C. 
R.  Suter,  commenced  August  26,  '68^  49.  Fully  described  by  Major  Warren, 
'76,  ii,  243.  Instructions  of  Mi^or  Warren  for  survey,  '68,  303;  '76,  ii,  244. 
Office  work  by  D.  W.  Wellman,  assistant  engineer.  Result  of  work  on  survey, 
♦6a  363;  '76,  ii,  247.  Estimate  for  additional  survey,  $7,500,  '68,  362.  Final 
report  by  Major  Warren,  '76,  ii,  190.  Cost  of  all  surveys  under  Mtgor  Warren 
for  this  improvement,  $39,000,  '76,  ii,  201. 

1874.  Survey  under  direction  of  Maj.  D.  C.  Houston  for  northern  transportation 
route  to  the  seaboard,  '74,  i,  161 ;  '75,  ii,521.  Survey  of  channel  of  Fox  River, 
•74,  i,  166.  Surveys  of  Upper  Fox  River  completed,  '75,  i,  216:  described,  '75, 
i,  222 ;  platted,  '76,  ii,  m 

1875-^8.  Soundings  taken  about  once  a  year  on  upper  improved  section  of  Wisconsin 
River,  '78»  1171.    Soundings  of  1878,  '78»  1172. 
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FOX  AND  l¥18€ONSIN  RITEBS— Continaed. 

Sarveys — Continued. 

Maps. 
Map  and  profile  of  entire  route,  Warren's  report,  Plate  1,  'TtB,  ii,  296.  Of  mouth 
of  Wisconsin  River.  Warren's  report,  Plate  2,  '76,  ii,  296.  Of  Wisconsin  River 
in  sections,  Warren's  report,  Plates  3-^.  '76,  ii,  296.  Of  Portage  Canal  and  parts 
of  Wisconsin  and  Fox  Rivers,  Warren's  report,  Plate  9,  '76,  li,  296.  Profiles  o( 
stages,  Lake  Winnebago,  etc.,  Warren's  report,  Plate  10,  '76,  ii,  296.  Sketci 
map  and  section,  Wisconsin  River  and  valley  (Warren),  '76,  ii,  245.  Of  baraiii 
Wisconsin  River  (Warren),  '76,  ii,256.  Of  former  extent  of  Lake  Winnebas?:' 
(Wan-en),  '76,  ii,  271.  Of  Wisconsin  River  canalized  (Warren),  '76,  ii,  2)S.  Of 
characteristic  sections  and  plans  Wisconsin  River  (Warren),  '76,  ii,284.  <?tf 
route  (Warren's  report,  map  cover), '  76,  ii,  284.  Of  canal  at  Menaslia, '  76,  ii.  410. 
Of  route  (Father  Marquette),  '76,  ii,206.  Sketches  showing  wing-dams  of 
1871-72,  '72, 134.  Method  of  improving  Wisconsin  River,  '76,  ii,  408.  Dam  and 
lock  details  on  Fox  River,  '76,  ii,  416.  view  of  month  of  Wisconsin  River  (War- 
ren's report,  map  cover),  '76,  ii,  296.  Land- office  maps  very  unreliable,  H.  Dac 
.58,  39th  Cong.,  2d  Sess.,  page  73.  Scale  of  maps  and  progress  on,  '68,  363 ;  '69, 
191;  '76,  ii,398.  Maps  of  survey,  Wisconsin  River,  described  (Warren),  '76, 
ii,247. 

[8.0.L,P.] 


FBAIVKFORT  (AITX  BECS  SCIES)  HARBOB,  MICH.— Impbovi 

MENT  OF. 

A]»propriations. 

18ti6 $88,541  00, '66,  iii,  10, 36, iv, 9L 

1867 10,000  00,  '67,26. 

I8ti8  (allotted) 10, 000  00^  '68,  36. 

1C4>9  (allotted) 29, 318  85,  '69,  22. 

1870 10,000  00,  '70,40,129. 

Ib71 10,000  00,  '71,  38. 

1^72 10,000  00,  '72,36. 

IHI'S 10,000  00,  '73,  37. 

1S74 10,000  00,  '74,  i,42. 

1875 10,000  00,  '75,1,47. 

Ib76 3,000  00,  '76,  i,  100. 

1^8 8,800  00,  '78,120. 

1879 4,000  00,  '79,162. 

Total  to  1879 $213,659  85 

Allotment  of  1869  called  $31,500,  '69,  30.    Transferred  from  appropriations  for  this 

harbor  to  Grand  Haven,  Mich., $1,885,  '70,  40,129.    Statements  of  approprii- 

tions,  '74,  i,175;  '76,  ii,465;  '79,  1602. 
Conioierce. 
Uouefit  of  improvement,  '66,  iv,  95 ;   '68,  135 ;  '71,  185.    Importance  as  hArbor  of 

refuge,  '68,  135;  '71,  177,185;  '76,  i,100;  '77,  903. 
Statistics, '67,  118;  '68,135;  '69,86;  '70,129;  '71,133,135;  '73,262;  '74,  i,  176: 

■75,  i,  245;  '76,  ii,  176;  '77,  903;  '78,  1201. 
Coiitracts. 


Year. 


11160 
1BII6 

imi 

Wll 
JJS71 
W71 

1ST2 
ig-a 

1674 
1B77 

iS7n 


Contractor. 


Hacdoimel  dc  Co* 

Wbitwood  &  Uubbell. ... 

do 

-....do 

C.S.StevenBt 

T,S.  White 

Willinni  Kicliols , 

Bird&Miclile , 

WiUiam  Nichols 

W.L.Smith 

Thomas  L.  Roaser  &  Co. 

Robert  M.  Steel 

Hervey  S.  Dale 


Contract  for— 


Materials  and  labor. . 

do 

do 

do 

do 

Dredging 

Labor 

Pier  extension 

do 

do 

do 

do 

do 


BeltofiDO^. 


'06,  iv,  94. 

'66,  iv,  M,  96. 

'67,  59, 119. 

'69,80. 

'71,132. 

'71, 133. 

'71, 134. 

'73,  260. 

'73,260. 

'76, 1,  244. 

'75,1, 244  J  '76,a«i 

'77,002. 

'79, 1601. 


Abstracts  of  bids,  '66,  iv,97;  '71,  134;  '73,262;  '75,  i,245;  '77,  903. 
Abi^Uacte  of  contracts,  '67,  59, 119 ;  '68,  136. 


*  Failed  to  fnmisli  bonds,  '66,  iv,  04. 


t  Annulled,  >72, 176. 
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FBAWKFORT  (AUX  BE€S  SCIES)  HARBOR,  MICH.-Continued. 

Ensineers. 

Chief  of  Engineers. 
Reports,  '66.  i,2,5,ii,41,iil,10,35;  '67,  20,26;  '68^  35;  »69,  30;  '70.  39;  '71.  38; 
•72,  36;  '73,  36;  '74,  i,42;  '69,  30;  '70,  39;  '71,  38;  '72,  36;  '73,  36;  '74,  i,42; 
•75,  i,47;  '76.  i,100;  '77,  105;  '78,  120;  '79,  161. 
Engineers  in  Charge. 

Capt.  George  6.  Meade,  1859.  '66,  i,  33. 

Lieut.  Col.  T.  J.  Cram,  1864-fe,  '66,  i,  2, 5.    Report,  '66,  i,  13, 32. 

Mi\j.  J.  B.  Wheeler,  1866-»69.    Reports,  '66,  iv,  91, 94, 98 ;  '67, 117, 252, 258;  '68^  135. 

Capt.  F.U.FarqnUar,  1869-72,  '69,  85,101;  *70,  128;  '71,  132;  '72.  176. 

Capt.  S.  M.  Mansfield,  1872  to .    Reports,  '72,  185;  '73,  260;  '74,  i,  174;  '75,  i, 

244;  '76,  ii,464;  '77,  902;  '78,  1201;  '79,  1601. 
Assistant's 
Capt.  A.  Mackenzie.    Reports,  '67,  117;  '68^  136. 
Lieut.  E.  A.  Woodruff,  '70,  39. 
Estimates. 
By  Colonel  Cram,  for  pier  exteusion  and  dredging,  $88,541,  '66,  i,  36. 
By  Maj.  J.  B.  Wheeler,  for  sheath  piling  and  pier  extension,  $68,756.60,  '66,  iY,95. 
Pier  extension  and  dredging,  $92,830.50,  $34,388.50,  '67,  258, 209.    For  comple- 
tion, $146,000,  '67,  117;  '68,35.  * 
By  Maj.  F.  U.  Farquhar,  for  increasing  length  of  piers  and  the  depth  of  water,  $60,000 ; 

for  completion,  $56,000.  '71,  132;  '72,  36. 
By  Captain  Mansfield,  for  dredging,  $10,000,  '72, 185.     To  increase  the  length  of  the 
piers  and  dredging,  $40,536.58,  '79,  162, 1601. 
Financial  Statements. 

•69,  30;  '70.  40,128;  '71,  38;  '72,  36,185;  ^73,  36,261;  '74,1,42,176;  '75,  i, 47,245; 
•76^  1,100,176;  '77,  105,903;  •78»  120,1202. 
Operations. 


Year. 


1867- '68 


1868- 'eo 

1860- TO 
1870- '71 
1871- '72 
1873-73 
1873-74 
1874-75 
187&-  76 
1876- '77 
1877-78 
1878-79 


Benmrks. 


Cloee  piling  complotef);  350  feet  abeath  piling;  cribs 
refilled;  supentraotoTe  built;  117,573  cabio  yards 
dredged. 

382  cords  of  stone  and  100  cords  of  brash  pnt  in  piers ; 
12,641  cabic  yards  dredged. 

26,246  cabic  yards  dredged 

210  linear  feet  of  wings  built :  dredging 

64  linear  feet  superstructure  built 

Pier  extension 

Pier  extension 

Dredging;  2,400  cubic  yards  removed 

Superstructure  built;  18,195  cubic  yards  dredged... 

No  operations :  repairs 

Old  woric  refilled  with  stone 

Pier  extension 


1 
I 


L.fL 


820 
64 
64 


100 


50 


L.ft. 
514 


64 
65 
150 
50 


References. 


'68,  85, 135;  '76,  u.  466. 


'69,86;  '74,1,174. 

'70,  39,128;   '74,  i,  175. 

'71,  38, 132;   '74,  i,  175. 

'72,  38,176;  '74,1,175. 

'73,36,260. 

'74,  i,  42, 174. 

'76,  i,  47. 244. 

76,  i,  100,  ii,  464. 

'77,  902. 

'78, 120, 1201. 

'79, 161, 1601. 


History  of  operations,  '74,  i,  174;  *76,  ii,  175. 
Plans. 
By  Captain  Farquhar,  to  change  the  pier  construction  from  crib  to  pile  work,  '69, 

102.    To  extend  the  piers  S^  feet  and  dredge  to  14  feet,  *70,  129. 
Private  and  Corporate  l¥ork. 
Two  pile  piers,  filled  with  cord-wood  and  stone,  extending  into  the  lake  600  feet, 

built  by  a  company  for  harbor  improvement,  at  a  cost  of  $16,000,  '66,  i,  3.3. 
Projects. 
By  Colonel  Cram,  to  cut  through  the  strip  of  land  which  separates  the  inner  basin 

or  pond  from  Lake  Michigan,  and  the  construction  of  2  parallel  piers  to  extend 

from  12  feet  of  water  on  the  inner  to  the  same  depth  on  the  outer  or  lake  side, 

with  a  width  of  channel  of  200  feet,  '66,  i,  34. 
By  Maj.  J.  B.Wheeler,  for  sheath  piling  and  refilling  cribs  with  stone,  *66,  iv,95. 

For  increasing  length  of  piers  and  dredging,  '67,  117. 
By  Captain  Mansfield,  to  extend  the  south  pier  farther  into  the  lake  than  the  north, 

'73,  261.    For  additional  pier  extension,  '79, 161, 1601. 
Surveys. 
1859.  By  Lieut.  O.  M.  Poe,  '66,  i, :». 

1867.  By  Assistant  W.  H.  Hoarding,  '67,  117, 126;  '68, 137. 
1872.  Soundings  taken,  '76,  11,467. 
1877.  Soundings  taken,  '77,  902.  [E.  A.  C] 


220  INDEX   OF 

FRENCH  BROAD  RIVER,  TENHT.  AND  N.  C— Improveme^tt  or. 

A  ppropriations. 

1^6 110,000, '76,  i,  140;  '77,66,368. 

1878 15,000, '78,74,523. 

1^9 5,000, '79,  88,649. 

Total  to  1879 $30,000. 

List  of  appropriations,  '79,  649. 
Commerce. 

Does  not  justify  improvement,  '71,  63,491;  '75,  i,818;  '76^  1,720. 
Engineers. 
Chief  of  Enginebks. 

Reports,  '70,  32,65;  '71,  63;  '75,  i,78;  '76,  i,87;  '77,  66;  '78»  74;  '79,  87. 
Engineers  in  Charge. 
Mail.  G.  Weitzel,  1870.    Report,  '71,  491. 
Maj.  W.  McFarland,  1875-'77.    Reports,  '75,  i.  817;  '76,  i,  718.      . 

S.  T.  Abert,  U.  8.  C.  E.,  1877  to .    Reports,  '77,  368;  '78,  522, 525;  '79,  64a 

Assistants. 
Lieut.  M.  B.  Adams.    Report,  '71,  491. 
R.  C.  McCalla.    Reports,  '75,  i,  818;  '76,  i, 720. 
Estimates*    (See  Plans  and  Projects.) 
rinaneial  Statements. 

'77,66,368;  '78,74,523;  '79,88,649. 
Operations. 
Early  operations,  '71,  492,493. 
History  of  operations,  *79,  648. 

1^^7-78.  Removal  of  snags,  etc.,  and  qnarryins  rock  for  wing-damB,  '78»  74, 537. 
1878-79.  Dredging  and  construction  of  wing-dams,  '79,  87,^. 
rhysical  Ciiaracteristics. 

Description,  '71,  491;  '75,  i,819;  '76,  i,721;  '78,  528. 
Plans. 
JJy  Lieutenant  Adams,  1870,  for  rendering  the  river  navigable  from  Danbiidge  to 
its  mouth  by  the  construction  of  dams  at  various  shoals ;  estimated  cost,  $150,OGO. 
'71,  493,494. 
By  R.  C.  McCalla,  1875,  for  21-foot  channel  from  Brevard  to  Buncombe  County  by 
removal  of  loose  rock,  bowlders,  etc.;  estimated  coat,  $29,687.50;   reviaed  bj 
Maior  McFarland  to  $41,610,  '75,  i,  818,820. 
By  Major  McFarland,  1876,  for  a  2^foot  channel  Ixom  Henderson  County  line  to 
Holston  River  by  win^-dams  on  upper  and  lower  sections  and  locks  and  dams 
on  middle  section;  estimated  cost  for  upper  section,  $125,000;  for  lower  aectum, 
$150,000,  '76,  i,  719. 
By  S.T.  Abert,  1878,  for  channel  from  Brevard  to  Ashville:  1st,  with  French  mot- 
able  dams,  $82,816.20;   2d,  American  system  of  locks  and  dams,  $78,290;  3d. 
wing-dams  and  excavation,  $45,«530,  '78^  534, 538. 
Projects. 
By  S.  T.  Abert,  1878,  for  securing  2i  feet  of  water  by  removal  of  snags,  conatroc- 
tion  of  groins  and  wing-dams ;  estimated  cost,  $45,500,  '78, 74, 527, 538;  '79, 64:'. 
li^urvevs. 
l!S70.  By  Lieut.  M.  B.  Adams,  under  direction  of  Migor  WeitzeL    Report,  '71,  49L 
1374-75.  By  R.  C.  McCalla,  under  direction  of  Msgor  McFarland.    Report,  '75,  i,  817, 

818.    In  1875.   Report, '76.  i,  718,720. 
1377.  By  S.T.  Abert.    Report,  '78,  522,525. 


OAIiEBTA  RITER,  l£li.— Improvement  of. 


Appropriations. 

1878 $30,000, '78»  98. 

1879 12,000,  '79,133. 

Commerce. 

Justification  of  improvement,  *74,  i,  290,  293,  294,  295;  '79,  1149.    Railroad  cop- 

nections,  '74,  i,  294. 
Statistics,  '74,  i,  293,  294;  '79,  1148,  1149. 
Contracts. 
1878.  H.  S.  Brown,  for  dredging,  at  17  to  25  cents  per  cubic  yard,  '79,  1146,  1148. 
Abstracts  of  bids,  '79, 1148. 
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OAI^ENA  RITGR,  ILJL.— Continaed. 

Eni^iiieers. 

Chief  of  Enginbbbs. 

Reporte,  '73,  51 ;  '74,  i,  58;  *78,  98;  '79, 132. 
Engineer  in  Charge. 

Maj.  F.  U.  Farquhar,  1873  to .    Reports,  '74,  i,  289;  '78*  724;  '79, 1146. 

J.  D.  Skinner,  '74,  i,  289.    Report,  *74,  i,  291. 
W.  L.  Kidder  and  J.  C.  MoElheme^  inspectors,  '79.  1147. 
Estimates. 
By  J.  D.  Skinner :  1st,  for  a  6-foot  channel  thronghont,  $459,141 ;  2d,  for  a  4-foot 
channel  throaghont,  $233,233;  3d,  modification  of  first  and  second,  $377,014, 
'74,  i,  290,  292. 
Financial  Statements. 

'78,98;  '79,133,  1148. 
Operations. 

1873-^8.  Work  suspended,  '78^  724. 

1878-79.  By  the  removal  of  100,975  cubic  yards  by  dredging,  channels  of  the  follow- 
ing dimensions  were  obtained :  35  to  50  feet  wide  by  3  feet  deep  by  1,670  feet 
in  length ;  35  to  40  feet  wide  by  3  to  4  feet  deep  by  2.9  miles  in  length;  100  feet 
feet  wide  by  4^  feet  deep  by  1,700  feet  in  length ;  60  feet  wide  by  4^  feet  deep 
by  1,300  feet  in  length,  '79,  132,  1147. 
Piiysicai  €iiaracteristics. 

Description  of,  '74,  i,  289,  290,  291 ;  '79,  1146.    Discharge  of  river,  '75,  i,  291. 
Plans.    (See  also  Estimates  and  Projects.) 
By  J.  D.  Skinner,  1873,  for  improvement  by  dredging,  so  as  to  obtain  channel  from 
4  to  6  feet  deep,  '74,  i,  291,  292. 
Projects. 
By  Migor  Farqnhar,  1873^  to  dredge  to  a  depth  of  6  feet  above  and  to  a  depth  of  4 
feet  below  the  cat-off,  the  closing  of  Blarris'  Slough ;  also  the  construction  of 
dams  of  dry  masonry  backed  with  earth  across  the  three  principal  ravines,  so 
as  to  intercept  sediment  from  inflowing  streams ;  estimated  cost,  $400,000,  '74, 
1,290,291,292;  '78,98. 
Sorveys. 

1873.  Ordered,  from  mouth  to  Qalena,  '73,  51. 

1874.  Made,  by  J.  D.  Skinner,  '74,  i,  58,  289,  291. 


OAIiTESTOIV  BAT  SHIP-GHAIVNEL,  TGX.— Improvement  of. 

(See  also  Cedar  Batou  Bar.) 

Including  Buffalo  Bayou,  survey  to  Dollar  Point,  Red-Fish  Bar  Channel,  channel 
between  mouth  of  San  Jacinto  River  and  Bolivar  Channel,  channel  between 
Red-Fish  Bar  and  Morgan's  Point,  and  examination  of  obstructions,  San  Jacinto 
River.] 

Appropriations. 

1872,  Red-Fish  Bar  Channel J10,000,  '73,634. 

1874,  Red-Fish  Bar  Channel 10,000, '74,  i,  74. 

1875,  Red-Fish  Bar  Channel 10,200, '75,  i,  79. 

187a,  channel  between  San  Jacinto  River  and  Bolivar  Channel. ..  25, 000,  '75,  i,  79. 

1876,  channel  between  San  Jacinto  River  and  Bolivar  Channel.. .  72, 000,  '76,  i,  77. 
1876,  survey 10,000, '77,  75. 

1878,  channel  between  Red-Fish  Bar  and  Bolivar  Channel 75,000,  '78,  83. 

1879,  channel  between  Red-Fish  Bar  and  Bolivar  Channel ♦80,000.  '79,  110. 

Total  appropriations  from  1824  to  1875,  ^45,000,  H.  Doc.  120,  44th  Cong.  1st  Sess. 
Statement  of  appropriations,  '79,  918. 

Annual  appropriations  for  maintenance,  '73,  533. 
Commerce. 
Justification  of  improvements, '71,  535;  '73,  65,  635;  '75,  i,  873-875;  '76,  i,  587, 

588.    Tolls  for  passing  ship-channel  at  Morgan's  Point,  '77,  461. 
Statistics,  '75,  535,  537;  '72,  555;  '74,  i,  725;  '75,  i,  875;  '76,  i,  576,  588;  '77. 

448;  '78,607. 

*  See  proviso,  '79, 214. 
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Contracts. 

1875.  E.  W.  Cave,  dredging,  at  17  to  25  centa  per  cubic  yard,  '75,  i.  872;  *7G,  i,  5©, 
586.— 1878.  G.  C.  Fobea  &  Co.,  dredging,  at  15|  cents  per  cubic  yard,  '79, 110. 
915,  Ol-^. 

Abstracts  of  bids,  '75.  i,  871 ;  '79,  914. 

Chief  of  Engineers. 
Reports,  '71,  66;  '73,  65;  '74,  i,  73;  '75,  i,  79;  '76,  i,  76;  '77.  74;  '75,  456;  '7a 
83;  '79.110. 
Board  of  Engineers. 
Convened  September  1,  1877,  at  New  York  City,  to  consider  location  of  jwopop-d 
ship  channel  through  Galveston  Bay.    Recommended  a  line  from  Red-Fisa  Bai 
to  the  head  of  Bolivar  Channel  as  the  most  advantageous,  '77,  467 ;  '78,  GW. 
(Colonel  Tower,  Lieutenant-Colonels  Wright  and  Newton,  and  Captain  HowelL) 

Capt.  C.  W.  Howell,' 18ri-^79.    Reports,  '71,  533;  '73,  634;  '74,  i,  740;  '75,1 
870,  872,  874;  '76,  i,  585;  '77,  455,  458,  459;  '7^  607;  '79,  912. 
Assistants 
Lieut.  H.M.  Adams, '71,  66.    Report, '71,  534. 
W.  D.  Duke  '71,  535. 

Capt'c.  E.  L.  B.  Davis,  '79,  106.    Report,  '79,  916. 
Lieut.  J.  B.  Qainn,  '75,  i,  78.    Report,  '75,  i,  875- 
J.  C.  Forsby,  '76,  i,  586. 
A.  Cross,  '7^  i,  586. 
A.  G.  Blanchard,  '76,  i,  586. 
J.  A.  Hayward.    Report,  '77,  459. 
H.  C.  Ripley.    Report.  '77,  462. 
Estimates*    (See  also  Projects.) 
By  Lieutenant  Adams,  1870,  for  improvement  of  Galveston  Bay:  1st,  $3,443,113; 

2d,  1040,315;  3d,  382,017,  '71,  536. 
By  Captain  Howell,  1875,  for  completion  of  a  9-foot  channel  through  Red-Fish  Bar, 
$10,200 ;  for  a  10-foot,  12-foot,  or  15-foot  channel  from  Boliver  Channel  to  Mor- 
gan's Point,  $283,479,  $651,562,  or  $1,2(50,062.  '75,  i,  873 ;  '76,  i,  77. 
By  Lieutenant  Quinn,  1875,  for  removal  of  oostructions  in  8an  Jacinto  Rivt-r, 

$6,000,  '75,  i,  875. 
By  J.  A.  Hayward,  1877,  for  a  12-foot  ship-channel,  100  feet,  200  feet  baae,  three 
routes:  1st.  $402,620;  $744,779;  2d,  $342,014,  $660,653;  3d,  $160,994,  $434,879, 
'77,  460,  463. 
By  H.  C.  Ripley,  1877,  for  a  12-foot  channel,  from  Red-Fish  Bar  to  Boliver  Channel 
100  feet  wide,  $146,856;  150  feet  i^lde,  $216,096;  200  ibet  wide,  $285,331;  '77. 
463. 
Financial  Statements. 

•73,  635;  '74,  i,  74;  '75,  i,  872;  '76,  i,  76,  77,  585;  '77,  74,  75;  '78,  83,  608;  '79.  110. 
Operations. 
1872-'73.  Completion  of  channel,  1,500  feet  by  70  feet  by  7  feet,  through  Red-Fish 

Bar,  by  government  dredge,  '73,  65,  635. 
1873-74.  (Jporations  suspended,  '74,  i,  740. 

1874-75.  Channel  2,982  feet  by  60  feet  by  7.5  feet  to  10  feet,  '75,  i,  79,  870. 
1875-76.  Removal  of  total  of  104,920  cubic  yards ;  channel  61,000  leet  b^  14i  on 
Red-Fish  Bar.    Work  on  channel  between  mouth  of  Jan  Jacinto  River  and 
Boliver  Channel  in  progress,  '76,  i,  76,  585,  586. 
1876-77.  Operations  suspended,  '77,  74,  455, 459. 

1878-79.  Dredgin|?  in  channel  between  Red-Fish  Bar  and  Boliver  C^hannel,  '79, 917. 
History  of  operations  since  1873,  '79,  912. 
Physical  Characteristics. 
Description,  '71,  534-536;  '76,  i,  586;  '77,  459,  461.    Obstructions  in  San  Jacinto 
River,  '75,  i,  874,  875.    Current  observations,  '77,  464,  465.    Table  of  tidesw 
•75,  i,  874,  875. 
Plans. 
By  Lieutenant  Adams,  1870,  for  three  routes;  (1)  for  a  channel,  150  feet  hy  12  feet, 
through  Galveston  Bay  and  Buffalo  Bayou  to  Houston ;  (2^  for  ohannel,  Ic^l 
feet  by  6  feet,  at  mean  low-water  across  the  Red-Fish  and  Clopper's  Bars :  (3) 
for  channel,  100  feet  by  6  feet,  across  Red-Fish  and  Clopper's  Bars.     £aeh  of 
the  plans  to  include  the  removal  of  obstructions,  shore  protection  by  sheet- 
piling  between  Harrisburg  and  Houston.    Third  plan  recommended  by  Lieu- 
tenant Adams,  '71,  536. 
By  J.  A.  Hayward,  for  a  ship-channel  tlirough  Galveston  Bay:  (1)  for  a  IS-foot 
channel  from  San  Jacinto  River  to  Bolivar  Channel ;  (2)  from  San  Jacinto  River 
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Plans— Continned. 

to  Red-Fish  Bar  and  Boliver  Channel :  (3)  from  Morgan's  Point  to  Bolivar  Chan- 
nel, with  letaining-wall,  '77,  459,  461.  463. 

By  Lieutenant  Quinn,  1875,  for  removal  oi  rebel  obstructions,  consisting  of  flats  and 
scows  in  the  San  Jacinto  River,  '75,  i,  875. 
Private  and  Corporate  UTork. 

Valuable  improvements  made  below  Harrisburg  by  the  Houston  Direct  Navigation 
Company.  The  expenditures  should  be  reimbursed  and  channel  tolls  estab- 
lished, *71,  533,  535,  536  J  '71,  461. 

1875.  The  contractor  and  private  parties  continued  the  work  on  channel  after  the 
expenditure  of  appropriation ;  removed  4,632  cubic  yards,  '76,  i,  586. 
Projects. 

By  Lieutenant  Adams,  for  a  channel,  100  feet  by  6  feet,  across  Red-Fish  and  Clop- 
per's  Bars,  $62,805.  Approved  by  Captain  Howell,  increasing  estimated  cost  to 
$125,000,  '71,  533,  535,  536.  Revised  by  Captain  Howell  to  channel  150  feet  by 
10  feet ;  and,  again,  to  channel  9  feet  deep  through  Red-Fish  Bar  alone,  '74,  i, 
740;  '75,1,79,870,872. 

By  J.  A.  Hayward,  for  chanrel,  12  feet  in  depth,  between  the  mouth  of  San  Jacinto 
River  and  Bolivar  Channel,  '75,  i,  79.  Recommended  by  Captain  Howell, 
changing  the  upper  terminus  to  Morgan's  Point,  '75,  i,  673.  Concurred  in  by 
the  Chief  of  Engineers,  '76,  i,  76;  '77,  456,  459^  588. 

By  Captain  Howell,  tor  12-foot  channel  from  Red-Fish  Bar  to  Bolivar  Channel,  '77, 
4(56.    Approved  by  Board  of  Engineers,  '77,  467. 

By  Captain  Howell,  1878,  for  ohannel,  100  feet  by  12  feet,  firom  Red-Fish  Bar  to  Mor- 

Sm's  Point,  '78,  83,  607;  '79, 110.    Work  not  considered  permanent  by  Captain 
oweU,  '79.  916. 
Snrveys. 
1871.  By  Lieut.  H.  M.  Adams,  '71,  66,  533,  534. 
1871.  By  Lieut.  H.  M.  Adams,  to  Dollar  Point,  '71,  66. 
1875.  By  Lieutenant  Quinn,  examination  of  San  Jacinto  River,  '75,  i,  874. 
1877.  By  J.  A.  Hayward  and  H.  C.  Ripley,  '77,  75, 458,  459,  462. 

[L.M.M.] 
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Appropriations. 

1872,  allotted  for  snrvey,  $3,000,  '73,  680. 
Commerce. 

Justification  of  proposed  improvement,  '73,  677. 
Statistics,  '73,  678. 
Eng^ineers. 
Chief  of  Engineers. 

Reports, '72,62;  '73,66. 
Engineer  in  Charge. 

Maj.  C.  W.  Howell,  1872  .    Report,  '73,  677. 
Assistants. 
Lieut.  H.  M.  Adams,  1873.    Report,  '73,  677. 
J.  8.  Polhemus,  1873.    Report,  '73,  678. 
Estimates.    (See  Plans.) 
liegrtslatloii. 
Subsidy  of  $7,500  per  mile  granted  by  county  of  Galveston  to  the  Texas  and  Missis- 
sippi Canal  and  Navigation  Company  to  aid  them  in  the  construction  of  the 
canal,  '73,  677. 
Pliysical  Characteristics. 

Character  of  country  along  the  line  of  proposed  canal,  '73,  679. 
Plans. 
By  J.  S.  Polhemus,  for  a  canal  between  Galveston  Bay  and  Sabine  Lake,  50  feet  wide 
at  water  surface  and  6  feet  deep,  at  an  estimated  cost  of  $645,236,  '73,  680. 
Surveys. 

1873.  Under  direction  of  Lieut.  H.  M.  Adams,  by  J.  S.  Polhemus.    Report,  '73,  677, 
678. 
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Appropriations. 

im $25,000, '70,  61;  '71.517. 

1871 20,000,  '71,  65,  517. 

1872 31,000, '72,  555. 

'     ^  1874 60,000, '74,  i,  73,  722. 

•S  1875 150,000,'75,  i,  79. 

1876 142,000,  '76,  i,  581. 

1878 125,000,  '78,82,607. 

1879 100,000,  '79,  110. 

Totaltol879 $653,000 

Statement  of  total  appropriations,  '78,  82 ;  '79,  912.    Retention  of  appTOfkiiatioDi 
delays  work  in  1876  and  1877,  '77,  73.    Method  of  making  appropriations  not 
conducive  to  economy,  '77,  73,  447. 
Commerce. 
,    J  Statistics,  '72,  555;  '74,  i,  725;  '76,  i,  576;  '77,  448 ;  '78,  607. 

Contracts. 
•    I  With  Morris  &  Cnmings,  for  construction  and  delivery  (within  100  working  davs)  d 

\  a  dredge,  for  $25,000,  '71, 517,  523.— With  J.  H.  Lynch,  for  delivery  of  two  dump- 

scows,  $5,600,  '71,  517.    Sufficient  data  obtained,  1875,  to  offer  work  by  contraMrt. 
'75,  i,  867.    Eecommended,  1876,  that  work  shall  not  be  done  by  contract,  '76» 
;  i,  580 ;  renewed,  1877,  '77,  448. 

Proposals  for  dredging  inner  bar  rejected,  '71,  51T,  522. 
'1  Defense. 

!>j  Partial  destruction  of  batteries  on  Pelican  Spit,  1867,  by  erosive  action  of  sea,  '€8, 

i'  505,  50 J ;  protection  necessaiy  to  prevent,  '68,  505,  509,  511,  517 ;  obstmctioDS 

placed  in  harbor  by  rebels,  ldi53,  '68,  508. 
Documents*    (Not  published  in  reports.) 
}  Capt.  G.  B.  McClellan's  report.    Ex.  Doc.  1853  and  1854,  ii,  560;  '68^  504, 507. 

Engrineers. 
<  Chief  of  Engineers. 

!  Reports,  '67,  38 ;  '68,  55 ;  '70,  61 ;  '71,  65 ;  '72,  60 ;  '73,  65 ;  '74,  i,  73 ;  '75.  i,  79; 

;'  '76,  i,  75:  '77,  73:  '78,  82:  '79,  109.    Instructions  of,  concerning  survey,  1^: 

:'i  '68,  498. 

I  Board  of  Engineers. 

f  1864.  To  consider  the  practicability  and  probable  cost  of  increasing  depth  of  water 

j.  in  Galveston  Bay  and  entrance,  by  plan  submitted  by  Captain  Howell.     (Set 

J  Projects.)    Board  consider  that  two  piers  from  Fort  and  Bolivar  Points  will 

improve  the  outer  and,  incidentally,  the  inner  bar,  '74,  i,  737.    Future  exteu^cm 
of  piers,  aided  by  harrowing,  probably  necessary.    In  view  of  the  novelty  of 
the  plan  proposed  the  board  recommend  a  trial  of  the  plan  at  inner  end  of  Fort 
Point ;  if  successful,  then  a  trial  in  most  exposed  position.    Gabions  should  havte 
covers  and  bottoms,  '74,  i,  738.    The  auxiliary  works  within  the  bay  to  be  dt^ 
lay  ed  until  practicability  of  plan  has  been  demonstrated ;  revised  estimate  of  cost 
of  project,  '74,  i,  739. 
(Lieutenant-Colonels  Wright,  Tower,  and  Newton,  and  Captain  Howell.) 
Captain  Howell,  not  fully  concurring,  submits  that  he  is  more  confident  than  th« 
other  members  of  the  board  in  the  adequacy  of  construction,  and  considers  bi» 
^'  estimate  adequate,  '74,  i,  739. 

Reconvened  January  7,  1875,  to  consider  Captain  HowelPs  report  in  relation  to 
progress  and  continuation  of  work.  Board  consider  that  the  results  obtained 
by  experience  of  1874  are  not  decisive ;  but  that  the  full  tests  recommended  is 
1874  be  carried  out.  A  trial  should  be  made  with  a  single  row  of  gabions  (in 
connection  with  the  method  of  two  rows)  in  each  tier,  '75,  i,  869. 
Reconvened  December  '28,  1875,  to  reconsider  the  question  of  improvement  and 
modification,  if  any,  of  plan  adopted,  '76,  i,  581.  Review  of  the  conclusions  of 
1874,  '76,  i,  5«2.  Board  conclude  that  the  two  jetties  recommendo<l  in  1874  will 
produce  an  important  increase  in  the  depths  over  outer  bar,  and  recommend 
that  the  first  part  constructed  be  lirom  Fort  Point  towards  the  main  channel. 
That  gabions  be  not  definitely  adopted  for  main  works  until  more  extended  test 
be  made,  '76,  i,  583.  That  the  channel  caused  by  the  storm  of  September,  1P74. 
across  island  should  be  closed ;  that  the  gabions  be  hereafter  placed  on  mats, 
previously  sunk,  '76,  i,  584. 

ENGINKKRS  in  ClIAllGE. 

Maj.  M.  D.  McAlester.    Reports,  '67,  363;  '68,  497. 

Capt.  C.  W.  Howell,  1871-'—.     Reports,  '71.  516:   '72,  554:   '74,  i,  721 ;    75,  i, 
846;  '76,  |,  564;  '77,  446;  '78,  m;  '79,  909. 
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A.S8I  8TAMTS 

Lieat.  w/s.  Stanton,  '67,  363.    Report,  '68,  504. 
Lieut.  H.  M.  Adams,  '71,  5*^0.    Report,  '74,  i,  722. 
Lieut.  J.  B.  Quinn.    Report,  '75,  i,  846. 

Lieut.  C.  E.  L.  fi.  Davis.    Reports,  '76.  i,  576 ;  '77,  449 :  '78*  603. 
H.  C.  Ripley.    Reports,  '74,  i,  726;  '75,  i,  d68;  '76,  577 ;  '77,  452;  '78,  604,  606. 
R.  B.  Tailor,  W.  Thompson,  J.  C.  Buchanan,  R.  Scott,  '76, 1.  580. 
Estimates.    (See  also  Flans  and  Projects.) 

By  Major  McAlester,  1868,  for  plan  of  closing  San  Luis  Pass,  t330,000,  '68,  501,  517. 
For  dredging  channel,  80  by  I'i  feet,  ^10,952,  '68,  503,  517.  For  a  system  of  jet- 
ties, composed  of  concrete  blocks,  intersecting  Bolivar  Channel  from  shoals  of 
Pelican  Island  and  Spit,  $1,300,000,  *68,  515. 

By  Captain  Howell,  1873,  for  project  of  improving  the  harbor  by  jetties  and  training- 
walls,  consisting  of  cement  covered  gabions  (see  Projects),  $1,259,446.  For  part 
recommended  by  Board  of  Engineers,  1874,  $1,224,000,  '74,  i,  734,  740;  '78.  82; 
'79  912. 

By  Board  of  Engineers,  1874,  $1,759,401,  '74,  1,  740;  '79,  912.  Comparison,  by  Cap- 
tain Howell,  of  estimate  of  1873  and  of  that  of  the  Board  of  Ene^ineers,  1874, 
with  results  of  cost  as  determined  by  experience  of  1874  and  1875,^75,  1,  865. 

Revised  estimate  by  Captain  Howell,  1875,  $559,740,  '75,  i,  866;  '77,  74;  '78.  82. 
Effect  of  changes  in  method  and  project  on  estimates,  '77,  447. 

Cost  of  completion  of  existing  projeet,  $682,446,  '79,  110,  912. 
Financial  Statements. 

'71,  517;  '72,  555;  '75,  i,  ^68;  '76,  i,  581;  '77,  448;  '78,  83,  607;  '79. 110,  912. 
liegislatiop. 

Draft  of  an  act  to  facilitate  execution  and  to  protect  certain  public  works  of  im- 
provement, '71,  522. 
Operations* 

1870.  Proposals  for  dredging  rejected ;  ineffectual  attempts  to  hire  or  purchase  a 
dredge ;  authority  given  to  build,  '71,  517.  Temporary  character  of  relief  from 
dredging,  '71,  521. 

1871-72.  Suspended  because  depth  on  outer  bar  is  as  great  as  depth  on  inner; 
dredge  transferred  to  other  works,  '72,  60,  554. 

1873-74.  Confined  to  care  of  property,  '74,  i,  724. 

1874-'75.  Work  began  under  project  of  Captain  Howell  Sef^ember,  1874 ;  favorable 
results  obtainSl,  '75,  i,  79,  864.  Unexpected  results,  '75,  i,  847, 858.  Difficulty 
in  obtaining  material  for  gabions,  '75,  i,  846.  Method  of  conducting  work; 
changes  recommended,  '75, 1,  849,  858.  Necessity  of  cross  jetties  to  check  abra- 
sion, '75,  i,  ^53.  Cost  per  linear  foot  of  jetty,  gabions  in  two  rows,  $16.04,  '75, 
i,  848.    Gabions  in  one  row,  $5.21,  '75,  i,  863. 

1875-76.  (General  progress,  '76,  i,  564,  577.  Storm,  disastrous  effects  of  (Septembei 
14, 1875),  '76,  i,  75,  566,  570,  579,  583.  Changes  in  details  of  gabions,  '76,  i,  574. 
Work  already  done  has  given  16^  feet  over  inner  bar,  '76,  i,  580.  Cost  pei 
linear  foot  of  Jetty,  $6.12,  '76,  i,  570. 

1876-77.  Suspended  m)m  July  to  September,  1876,  by  retention  of  appropriations, 
'77,  73,  446,  449.  General  progress  during  year.  '77, 449, 453.  Depths  obtained 
over  inner  bar,  15^  feet  to  16i  feet,  '77,  452.  Placing  mats  under  gabions  in- 
creases cost  of  single  gabion,  but  obviates  necessity  of  several  rows,  '77,  447. 
Cost  per  linear  foot  gabionnade  on  scow  ready  for  position,  $8.92,  '77,  447,  451. 

J877-78.  Work  discontinued  November,  1877,  to  June  12,  1878,  from  lack  of  appro- 
priations ;  repairs  to  breakwater  at  Fort  Point ;  extension  of  gabionnade  at 
Bolivar  Point,  •78»  603,  605.    Depth  of  water  obtained  by  work  done,  '78,  604. 

1878-79.  Gabionnade  at  present  extends  7,332  feet ;  has  maintained  'i.O  feet  deptk 
over  outer  bar,  '79,  109,  910.    R^sum^  of  past  operations,  '79,  910. 
PliTSieal  €haraeteristies. 

Of  Galveston  Harbor,  '68*  507 ;  '71,  518 ;  '74,  723, 729 ;  '75,  i,  846.  Of  Pelican  Spit, 
•68^  504;  '74,  i,  72;^,  729.  Movement  of,  since  1851,  '68»  504,  508,  571.  Cause 
of,  74,  1,  723,  730,  731.  Of  harbor,  '68,  501,  507.  Character  of  bottom,  '74,  i, 
729.  Rise  and  fall  of  tides,  '68,  502;  '74,  i,732.  Velocity  of  currents,  '68,570; 
'74,  i,  728.  Presence  of  littoral  currents,  '71,  519,  52U;  '74,  i,  72;J,  724,  72a 
Uncertainty  of,  '74,  i,  736,  73S,  Table  of  velocity  and  direction  of  wind,  1874 
and  1875, '75,  i,  862.  Elevation  of  water  during  gale  of  September,  1875,  '76, 
i,  578.  Teredo  navalis,  action  of,  on  piles,  '68,  612.  Cement  protects  gabions 
against,  '76, 1,  570.  Peculiar  formation  at  Fort  Point,  '77,  449. 
Plans. 

Of  Migor  McAlester,  1868.  for  closing  San  Luis  Pass  by  a  dam,  thereby  increasing  . 
the  harbor  reservoir  36  square  miles,  and  depending  on  scouring  effect  of  ebB 
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GAI^rSSTOTf  HARBeR,  TBX.-^Conthiiied. 

P  lBn»— CoDtinned . 

titles,  '68,  501,  516.  Results  uot  proportionat'e  to  cost,  also  action  nncertaiB, 
lu^nce  objected  to.  '68,  502.  For  a  system  of  jetties  intersecting  Bolivar  Chan- 
iie]  from  the  shoals  of  Pelican  Island  and  Spit ;  jetty  formed  of  concrete  blocks^ 
l^iU  without  cement,  '68»  512.  Objections  to^  enormons  cost,  defective  action 
of,  insecurity  of,  danger  to  wat-er  front  of  city,  '68,  500.  Of  pile  ietty  oom- 
iiicaced  by  city  of  Galveston,  1869.  (See  Private  and  Corporate  Work.) 
Private  and  Corporate  UTork. 

Pile  Jetty  commenced  by  city  of  Galveston,  1860,  at  Fort  Point,  and  (intended  to 
deepen  inner  bar)  now  about  one  mile  long,  '74,  723;  *76,  i,  858;  '79,910. 
Partially  swept  away  by  storm  of  September,  1875,  '76,  i,  566. 
Proji^ets.    (See  also  Estimates.) 

By  Miijor  McAlester,  1868,  for  the  improvement  of  the  inner  bar  by  dredging  a  chan- 
at  1 80  by  12  feet,  '68, 503,  517 ;  '71, 517.  Unable  to  profitably  contract ;  anthor- 
ity  given  to  build  a  dredge,  '71,  517.  Temporary  cnaracter  of  relief  given,  '71, 
521 .    Project  for  dredging^  not  worthy  of  consideration,  '74,  i.  732. 

By  Ciiptain  Howell,  1871,  for  improvement  of  entrance  to  bay  and  harbor  to  admit 
veifsels  drawing  18  feet,  '71, 518.  By  the  construction  of  a  breakwater  along  the 
crest  of  Galveston  Bar.  and  of  jetties  to  extend  the  head,  of  Galveston  Island  to 
' '  Middle  Ground  Breafcers,"  '71,  520.  Breakwater  to  consist  of  concrete  blocks 
on  grillage  foundation ;  jetties  similar  to,  but  of  lighter  construction,  *71,  521. 
Pruject  abandoned  on  account  of  the  absence  of  hitherto  supposed  littoral  cur- 
nmts,  '74,  i,  736. 

By  Ciiptain  Howell,  1873,  for  the  improvement  of  the  outer  and  inner  bars  andhar- 
hw  by  two  submerged  jetties,  extending  from  Fort  and  Bolivar  Points  to  crasi 
of  ijuter  bar ;  also  jetty  dams  cutting  off  West  Bay  from  Galveston  Bay ;  also  a 
ji'ttv  to  cut  off  the  flood  tide  over  the  shoal ;  jetties  to  consist  of  cement-cov- 
ered gabions  filled  with  sand  and  placed  in  one  or  two  rows,  and  of  sacli  height 
flfi  experience  shall  dictate,  '74,  i,  732-736. 

Considered  by  Board  of  Engineers,  1874-^75;  changes  recommended,  using  single 
n>w  of  gabions  placed  on  mats,  '75,  i,  849,  869. 

^InditicAtion  now,  1879,  being  considered  by  Board  of  Engineers,  *79,  910. 
Surveys. 

1857-78.  By  United  States  Coast  Survey,  began  June,  1867,  '67,  38,  363;  '68,  498, 
505.  Completed  April,  1868,  '68,  55,  499.  Changes  determined  by  companaon 
of  surveys,  1843,  1853,  1868,  '68,  508. 

1^70-73.  Survey  of  1870,  '70,  520.  Of  1872  and  1873,  method  of  making,  '74,  i,  726. 
Results  of,  and  comparison  with  earlier,  '74,  i,  723.  Borings,  method  of  mak- 
iiijlt  by  water  jet,  '74,  i,  724.     Specimens  of  bottom  obtained,  '74,  i,  725. 

1S75'7(J.  Surveys  of  1875-76,  '76,  i,  577. 

1878.  Resurvoy  of  inner  and  outer  bar;  comparison  of  present  and  past  condition, 
''78^  606. 

187D,  Of  inner  and  outer  bars,  '79,  911. 

JlAPS. 

Of  Galveston  Harbor,  '78,  606. 

[L.  Y.  S.] 


GASCOIVADE  RITEB,  MO.-^urvey  of. 

Commerce* 

Am  tin  Tit  of  commerce  not  sufficient  to  justify  large  expenditures,  '73,  480-482. 
SiA I  [STIC8,  '73,  482. 
Eng^iiieers. 

C  H 1 1 :  F  OF  EXOINSBSS. 

Riports,  '7a  56;  '73,  56;  '79, 127. 
E*st*ixi:er8  in  Charge. 
LTPut.  Col.  W.  R  Harolds,  1S72-73,  '72,  56;  '73,  53 
Col,  J.  H.  Simpson,  1873.    Report,  '73,  479. 
MuJ.C.R.Suter,  '79,  127. 
Assistant. 
J=  n.  McKown.    Report,  '73,  480. 
E  nt  i  i  1 1  :i  tes«    (See  Projects. ) 
Piiy  sjcal  Characteristics. 
DeHLii  ration,  '73,  480-482.    FaU  of  river  bed,  '73,  480,  481.    Disappearanceof  wata 
iiD'ler  the  bed;  remarkable  "boiling  spring,"  '73,  481. 

^y  kjxoprs  of  locks  And  dams,  not  considered  admissible,  '73^  480-46^ 
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€IASCOBIA]>i:  RltrSB,  HO.-Continiied. 

JProJectflu 

By  J.  D.  MoKowD,  fbr  impfOTement  of  river  by  lemoyine  snags,  rook,  oYorhaDgins 
trees,  and  the  constmction  of  wing-dams ;  estimated  oost,  tSS,97H.    ApproY^ 
by  Colonel  Simpson,  *73»  48(M83. 
Surveys. 

1873.  Survey  by  J.  D.  McEown,  '73,  56,  479,  480. 


OKHTES^Ci:  RITBR  HABBOB«--(See  Chablottb  Habbor.) 


OEMMiBTOlfrif  HABBOB, B.C.— (See Washikgton Ain>  Gsoboetown.) 


OEOBOIA  CANAltt  from  Borne  to  Iflacoii.— Burvet  of. 

(Being  part  of  proposed  line  of  water  commnnloaitlon  ftom  tlie  MUstoippi  Bivor  to 

the  Atlantio.) 
Commerce. 

Beqtiiremetits,  '72,  535. 
Enifineers. 
Chief  of  Engineers. 

Eeports,  '71,  64 ;  '72,  60. 
Engineer  in  Charge. 

Maj.  Walter  McFarland.    Beport,  '72,  510,  5112,  516,  518. 
Assistant. 
B.O.  McCalla.    Beport, '72,  526. 
Bstimates. 

By  B.  C.  McCalla,  1872,'  for  the  oanal,  |20,4S5»684,  '72,  516, 5ia 
Physical  Characteristics. 

General  description,  '72,  506. 
Plans. 
By  B.  C.  McCalla,  1872,  for  canal  70  feet  wide  at  surface,  56  feet  at  bottom,  and  5 
feet  depth  of  water,  211.2  mUes  in  length,  '72,  516,  526^535. 
Snnreys. 
1872.  Under  direction  of  Mai.  Walter  MoFarland,  by  B.  C.  McCalla.    Beport,  '72, 
510,  512,  516,  518,  526. 


OI^OIJCESTEB  HABBOB,  MASS.— IttFROYBMSNT  or. 

Appropriations. 

1^2 $10,000, '72,92. 

Commerce. 

Justification  of  improvement,  '71,  870,  871,  874,  875  j  '72,  941,  94£ 
Statistics,  '71,  870,  871,  877. 
Contracts*  ^ 

lb72.  With  G.  W.  Townsend,  for  rock  exoavation,  '73,  1063. 
Abstract  of  bids,  '73, 1064. 
Abstract  of  contracts,  '73,  1084. 

LABd  ceded  to  United  States  Government  by  eelectmen  of  Gloaoester  for  purposes 
of  a  fortiAcation,  '71,  676. 
Bnffineers. 
Chief  of  Engineers. 

Beports,  '70,  32,  78;  '71,  93;  '72,  92;  '73, 102;  '74,  i,  111;  '74,  i,  116;  '76,  i,42. 
Engineers  in  Charge. 
Lieut.  Col.  J.  G.  Foster,  1870-71.    Beports,  '70,  467 ;  '71,  869. 
Lieut.  Col.  George  Thom,  187W— .    Beports,  '72,  941;  '73,  1083;  '74,  ii,  311 ; 
'76,11,402;  '76,1,166. 
Assistant 
H.F.Botb&ld,1870«    Beport, '71,  873. 
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GI.OIJCE8TEB  HARBOR,  MASS.— OontiBued. 

EMi mates*    (See  also  Projects.) 

By  H.  F.  Bothfeld,  for  a  breakwater,  $494,148.6^  *71,  874,  87a 
Financial  Statements. 

73.  102,  1(H3;  '74,  i.  111,  ii,  312;  '75,  i,  116,  it  402;  '76,  i,  42, 166. 
Operations. 

H72-73.  Rocks  removed,  '73,  102,  1083. 
£*]]fsical  Characteristics. 

I'rBsence  of  rocks  and  ledges  in  harbor,  '71,  870,  874,  875. 
Plans. 
By  H.  F.  Bothfeld,  for  the  construction  of  a  breakwater,  3,870  feet  long,  50  to  100 
feet  wide  at  the  base,  20  feet  wide  at  the  top,  and  from  11  to  35  feet  ligli.    The 
sabetmctnre  to  be  of  riprap,  and  the  snperstmctore  to  be  of  cut-gnmite  facings. 
with  coping  and  concrete  tilling,  '71,  873. 
IToJects.  ^ 

By  Lieut.  Col.  J.  G.  Foster,  for  rock  excavation,  at  an  estimated  cost  of  $10,606.20, 
'70,  870,  872,  875. 

H70.  By  H.  F.  Bothfeld.    Report,  '71,  873. 


ORAIVD  €ALIJ]IIET  RITER,  IlfD.— Subyet  of. 

Survey  ordered  by  act  of  Countess  approved  June  10,  1872,  assigned  to  Ma|.  D.  C. 
Houston,  and  made  under  his  direction  by  William  J.  Bryson,  '7%  36;  '73,  36. 
Report,  ^73,  252,  253. 


GRAND  HATEIV  HARBOR,  MICH.— Improvement  of. 

A  ppropriations. 

Id52 12,000  00,  S.  Ex.  Doc.  42,  35th  Cong.,  iMt  Seas.,  page  92; 

'66,iii,  34;  '74,  i,  184. 

I'^ee 65,000  00, '66,iii,  10,34. 

1-^67 40,000  00, '67,  108;  '74,1,  187. 

1869  (allotted) 1, 866  15,  '69,  22 ;  '74,  i,  187. 

1870 10,000  00,  '70,  42. 

1871 6,000  00,  '71,  40. 

1872... 15,000  00,  '72,  38. 

1973 75,000  00,  '73,  38. 

1S74 50,000  00, '74,  i,  44. 

1876 15,000  00, '76,  i,  102. 

1878 15,000  00, '78,  122. 

1979 9,000  00,  '79,  164. 

Total  to  1879 |303,866  15 

1869.  Allotted  from  harbors  on  Northwestern  Lakes,  $500,  '70,  42. 

Bratements  of  appropriations,  '79,  1620.  ' 

Commerce. 

Harbor  of  refuge,  importance  as,  '67,  109 ;  '68,  122 ;  '75,  i.  253 ;  '76,  ii,  495.  Jnstifi- 
cation  of  improvement,  S.  Ex.  Doc.  No.  42,  35th  Cong.,  1st  Sess.,  page  89; 
'67,  109.  Commercial  importance  of  harbor,  S.  Ex.  Doc.  No.  42, 35th  Con^^.,  Ist 
Sess.,  pages  89,  90 :  S.  Ex.  Doc.  No.  16,  34th  Cong.,  3d  Sess.,  pages  207,  209,  243, 
251,  363,  394;  '68.  122;  '69,  93;  '70,  138;  '71,  147;  '76,  ii,  496;  '79,  164,  1619, 
Lumber  interests,  '67,  108;  '69,  93;  '76,  ii,  496. 

Statistics,  '67,  109;  '68,  122;  '69,  94;  '70,  138;  '71.  148;  '72,  190;  •73,  273;  '74, 
i,  187 ;  '75,  i,  254 ;  '76,  ii,  496;  '77.  913 ;  '78.  1209 ;  '79,  1619. 
Contracts. 

1866.  Ueber  Sqnier,  materials  and  labor,  '66,  iv,  100.— 1867.  J.  H.  Ledlie,  msteriaU 
and  labor,  '67,  109.  R.  A.  Conolly,  materials  and  labor. '67. 109.-1868.  ILA. 
ConoUy,  contractor,  overpaid  by  mistake;  two  claims  made;  one  disallowed, 
'68,  124.  Alleged  frauds  of  P.  A.  Woolley  and  others,  '68,  124.-1869.  8qnr» 
&  White,  materials  and  labor,  69,  93.— 1870.  T.  S.  White,  materials  and  labor, 
•71, 146.  Pierce  &  Whaling,  materials,  '71, 146.  G.  P.  Adams  &  Bro.,  materiaK 
'71,  146.— 1872.  T.  S.  White,  materials  and  labor,  '73.  272,  274.-1873.  Sqoier  A 
White,  materials  and  labor,  '73,  273, 274. — 1874.  Squier  &  White,  materials  and 
labor,  '75,  i,  254.— 1876.  James  Caldwell,*  materials  and  labor,  '77,  913.— 1878. 
Henry  S.  Dale,  materials  and  labor,  '79,  1618,  1621. 

*Coniraot  extended,  '78, 1208. 
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GRAND  HATCN  HARBOR,  ]niI€H.-Contimn6d. 

Contracts— ContiiiTied. 

AbetractB  of  bids, '71,  147;  '73,  274;  '75,  i,  254;  »77,  914;  '79,  1621. 
Abstracts  of  contaraots,  '67,  109;  '68^  128;  *69,  93;  '71,  147;  '73,  274;  '75,  i,  254; 
'77,914.  ,,,-,,«»,,,, 

OtN^aineiitflU    (Not  published  in  reports.) 

S.  Doo.  16,  34th  Cong.,  3d  Sess. 
EniTineers. 

Chief  of  Enqinsbbs. 
Beports,  '66,  i,  6.  iii,  10,  34,  iv,  98;  '67,24;  '68»  33;  '69,  32;  '70,  42;  '71,  40; 
•72,  37;  '73,  38;  '74,  i,  44;  '75,  i,  48;  '76^  i,  101,  ii,497;  '77,  107;  '78,  122; 
'79,  164. 
Enoineebs  in  Chaboe. 
Maj.  J.  D.  Graham,  1655-^57.    Beport,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page  89. 
H^.  J.  B.  Wheeler,  1866-^69,  '76^  ii,  497,  498.    Beports,  'SS,  It,  91,  99;  '67,  108; 

Capt.F.U.Farquhar,  1869-^2.    Beports,  '69,  93;  '70,  137;  '71, 146;  '72,  181. 

Capt.S.M.  Mansfield,  1872  to .    Beports,  '72,  189;  '73,  272;  '74,  i,  184;  '75. 

i,  252;  '76^  U,  493;  '77,  912;  '78,  1208;  '79,  1618. 
Assistants. 
J.  B.  Bowes,  8.  Doc.  20,  3l8t  Cong.,  1st  Sess. 
Ldent.  A.  Mackenzie.    Beports,  '66,  iy,  100;  '67,  108 ;  '68»  122. 
J. F.Sanders, '6a  124.  '        '       .        ' 

S.  C.  Mower,  '79, 1618.    Beports,  '75,  i,  253 ;  '78*  1209. 
John  Maofie.    Beport,  '79,  1621. 
Estimates.    (See  Plans  and  Projects. ) 

By  Assistant  Bowes,  1849,  for  sheath  piling,  $21,950,  S.  Ex.  Doc.  42,  35th  Cong.,  Ist 

Sess.,  page  91. 
By  M^jor  Onham,  1857,  for  extension  of  piers  to  12  feet  of  water,  dredging  and 
revetment,  $160,185.60,  S.  Ex.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  92,  95,  175; 
'66,  iv,  99. 
By  Major  Wheeler,  1866,  for  repairs  to  railroad  pier,  sheet-piling,  and  extension  of 

south  pier,  $105,111.21,  '66,  iv,  99, 100;  >74,  i,  184. 
By  Lientenant  Mackenzie,  1866,  for  completion,  (352,770.47,  '66^  iv,  101 ;  '76,  ii,  494. 
For  north  pier  extension,  1867,  $200,000,  '67,  108;  '68,  123;  '69,  32, 93;  '70,  138;  '71, 

40,  147;  '72,  38:  '74,  i,  184;  '76,  ii,  494. 
Revised  by  M%ior  Wheeler,  1867,  for  completion,  $200,111.21,  '68,  33. 
By  Captain  Mansfield.  1872,  for  completion,  $233^,  '72, 190;  '74,  i,  185;  '76,  ii,  495. 
For  extension-of  north  pier  and  pile  revetment.  1875,  $51,000,  '7&  i,  254;  '76,  ii,  495. 
For  completion  of  existing  project,  1879,  $20,148.96,  '79,  164, 1619. 
Expenditures.    (See  Financial  Statements.) 

1874-75.  In  repairs,  '76,  ii,  496. 
Financial  Statements* 
'66,  i,  5,  iv,  100;  '67,  24,  110;  '68,  33,  127 ;  '69,  32,  93;  '7a  42,  137, 138;  '71,  40, 
146;  '72,  38,  181,  189;  '73,  38,  273;  '74,  i,  44.  187;  '75,  i,  49,  254;  '76^  i,  102,  ii, 
496;  '77, 108, 913;  '7^  122,  1210;  '79, 164,  .^ — 
Operations. 


Ye«r. 


North  side. 


Soath  side. 


Dredg. 
ing. 


TlwnftrVi. 


Beferenoos. 


'«7 
lS67-'08 
1888- '« 
1809- 70 
187(i-'71 
1871-72 


L.fL 


L.A- 


L.fL 


192 
100 
100 
82 


L.fL 
500 

1,948 


L,fL 


Cydi. 


192 


Bep«in  to  old  work. 

...do 

...do 

...do 

...do 

...do 


'67,24,108;    '74,1,184; 

'7«.ii.498. 
'68,83,128,126;    74,  i. 

184;  76,11,408. 

70,42,137;  74,1,184; 

76,11,499. 
71,40,146:   74,1,  185; 

76,11,499. 
'7a,  87,  181,  180 ;    '74,  i. 

185;  '76,  U,  499. 
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GRAIVD  HAT£!V  MARBOR,  MI€M.-€<mtina6d. 

Operations— Contmued. 


Year. 


1872- '7i 
1878- '74 
1874-75 

1876- '76 


1876- '77 

1877- '78 
1878- T© 


North  side. 


*& 

fi 


L.fL 


800 


160 
160 


L.fL 


1,600 
600 


L./L 


800 


160 


Soath  aide. 


L,fL 


L.fL 
700 


600 


L,fL 


Dredg- 
ing. 


ayda. 


46,488 

u,6ao 


BflouffkB. 


Sepain  to  old  work, 


Work  unflniBhed  at 
date  of  laet  annual 
report  completed. 

Damages  repaired; 
pier>heada  ripiap- 
ped. 

Cribs  riprapped;  re- 
paixik 

Repairs;  willows 
planted. 


'73,88.272;  *76,a«iL 
'74,  i,  185;  "n,ii.4SaL 
'76,1,48,  25«;    *?6,  ii 

408 
'76,  i  101,  la,  4m. 

'77,107,012. 

'78,122,11061 
'79,lj64^1St8^16HL 


1866.  Operations  snspended  since  1852)  '66,  i,  5.  During  the  month  of  Janay  18Ky 
309  linear  feet  of  the  railroad  pile  pier  bomed,  '66,  iv,  100 ;  '76^  ii,  49a 

Damage  to  the  north  pier  by  a  colliding  vessel  in  1875,  '76,  ii»  493,  494b  Dredg- 
ing with  a  steam  wrecking  tus,  '76,  li,  493.  The  channel  is  400  feet  wide,  and 
is  available  for  any  class  Si  lale  vessels,  '76^  ii,  499 ;  '77,  107. 

Histories  of  the  operations,  '74,  i,  184 ;  '76,  ii,  496 ;  '79, 1620.    Abstraota  of  mate- 
rials used  and  work  done,  '67,  110;  '68, 126;  '70,  137 ;  '71,  146;  '72,  181;  -76. 
ii,  493. 
Physical  Characteristics. 

General  characteristlos  of  Grand  Kiver,  '76,  ii,  496.  Shore  accretion  rapid,  '66^  ir. 
99;  '74,  i,  186.  Beneficial  effects  of  the  north  pier  in  maintaining  a  suitable 
depth  of  harbor  channel,  '74,  i,  166.  Bar  across  entrance  to  harbor  asaaUy 
forms  in  the  fiill,  '74, 1,  185;  '75,  i,  253;  '76,  ii,  493;  '78, 122, 1209;  '79^  161, 
1618. 
Plans.    (See  also  Estimates.) 

By  Lient.  A.  Mackenzie,  1866,  extension  of  the  north  pier  from  a  point  dO  feo^  uutk 
of  Mijor  Graham's  proposed  pier,  '66,  iv,  101 ;  '67, 106 ;  '76,  ii,  494,  496. 

By  Assistant  Mower,  1975,  pile  revetment,  '75,  i,  253. 

Extending  north  pier  to  18  feet  of  water,  1878,  and  breakwater  northward  oonnected 
with  pier  head,  '78,  1209. 
Private  and  Corporate  UTork. 

Bridge  pier  built  by  the  Detroit  and  Milwaukee  Bailroad  Company  on  the  soath 
side  of  entrance,  and  with  a  direction  11  degrees  more  westerly  than  proposed 
by  Major  Graham,  '66,  iv,  99;  '76,  ii,  496,  4*.    PUe  revetment,  '66,  iv,  100. 

1877.  Dredging  by  steamboat  company,  '78>  122, 1209. 
Projects*    (See  also  Estimates.) 

By  Assistant  J.  R.  Bowes,  1849,  sheath-piling  within  river,  approved  by  Board  of 
Engineers,  S.  Doc.  No.  42,  35th  Cong.,  Ist  Sess.,  pages  89, 91. 

By  Major  Graham,  1857,  two  parallel  crib  piers  400  feet  apart  to  12  feet  of  water: 
sheath  piHng  on  south  side  of  river ;  dredging  to  12  feet,  S.  Doc.  No.  42,  35tli 
Cong.,  1st  Sess.,  pages  91,  95,  175 ;  '66,  iv,  99 ;  '74,  i,  184 ;  '76,  ii,  496.  Appro- 
priation of  1866  bas^  on  this  plan,  and  should  be  applied  in  acoordanoe  there^ 
with,  unless  modifications  are  necessitated  by  the  work  of  the  railroad  com- 
pany, '66,  iv,  99. 

By  Major  Wheeler,  1866,  pier  extension  and  close  piling,  '66,  iv,  100. 

By  Major  Wheeler,  1867,  north  pier  extension  to  12  feet  water,  200-foot  channel.  '67, 
24;  '68,  33;  '69,  32,  93;  '72,  38.  Recommendation  renewed,  '70,  138;  '71, 
147;  '74, 1,184. 

By  M^jor  Mansfield,  1875,  extension  of  north  pier;  pile  T^vetmenti  and  riprap,  '75. 
i,  49,  254.  Recommendation  renewed,  '76,  ii,  494.  Etecommendation  as  to  pile 
revetment  renewed,  '77,  913.  Resume  of  plans  and  projeets,  1866  to  1876,  *7C^ 
ii,  494. 
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OBAIVO  HATfiN  HARBOB,  MlCBU-ContUined. 

Surveys. 

1844.  DiFectod  by  Capt.  W.  G.  WilOAioB,  '76^  ii,  496. 
1849.  Directed  by  Colonel  Abort,  '76,  ii,  496. 

1856.  Directed  by  M^jor  Graham,  S.  £x.  Doc.  No.  42, 34tb  Cour.,  lat 8eafl«,  '76,  ii,  496. 
1865.  Directod  by  MaJ.  W.  F.  Baynolds,  '66,  iv.  99;  '67.  108. 
1H69.  Directed  by  Captain  Farqohar,  '76,  ii,  498. 
1870.  Directed  by  Captain  Farqnhar,  '76,  ii,  498. 

1874.  Directed  by  M^jor  Mansfield,  '74,  i,  186;  '76,  ii,  499.    Memoranda  of  Bound- 
ings,  1844  to  1866.    Advance  of  shore  line,  '76,  ii,  496,  500. 


OBAND  HABAIS  HABBOB,  MICH.— Examination  of. 

Commerce. 

Justification  of  improvement  to  afford  a  harbor  of  refage  between  White-Fish  Point 
and  Grand  Island  Harbor,  a  distance  of  90  miles^  '73,  2S9,  230.    One  of  great 
cost  unwarrantable,  '71,  130. 
£nirineer8« 
Chief  of  Engineers. 

Report,  '71,  37. 
Engineer  in  Charos* 
Maj.  D.  C.  Houston.    Report,  '71,  129, 130. 
Bucimates. 
By  Maj.  D.  C.  Hoaeton :  (1)  for  piors  to  18  feet  oi  water  and  dredging  of  channel, 
$481,525,  '71,  37, 139:  (2)  modification  of  first  two  parallel  piers  and  dredging, 
1291,930,  '71,  37, 130;  (3)  for  new  channel  and  piers,  $167,707.04,  '71,  37,  131. 
Pli79ical  Cliaracteristleft. 

General,  of  harbor,  '71,  129, 132.    Variation  of  position  of  channel,  '71. 132..  North- 
westerly winds  ih»  most  prevalent,  '71,  132. 

By  Migor  Honst<m :  (1)  two  oonyerging  piers  to  18  feet  of  water  at  the  present 
entrance;  dredging  of  channel, "71,  3/,  139;  (2)  modification  of  first  two  par- 
allel piers  600  feet  apart,  location  and  curedging  similar  to  first,  '71, 37, 130 ;  (3) 
to  open  a  channel  westward  of  present  entrance  and  to  protect  it  by  two  par- 
allel piers  300  feet  apart,  '71,  131;  (4)  single  pier,  '71,  130. 
Surveys. 

Examination  dixeoted  by  aet  of  March  3, 1871,  made  by  Mi^*  ^*  C*  Houston.    Agree- 
ment of  examinations  with  result  of  Lake  Survey,  '71,  37, 129, 131. 


OBAN D  MABAIS  HARBOR,  Mllinf  .—Improtbhsnt  of. 

Apprepriatioas. 

1879 $10,000, '79,  150. 

C^Btaierce. 

Object  of  improvement  to  make  a  harbor  of  refuge,  '75^  i,  184. 
Statistics,  '79, 1476. 
Baglaeers. 
Chief  of  Engineers. 

Eeports,  '75,  i,  40;  '79, 160. 
Engineers  in  Charge. 
Ubj,  F.  U.  Farqnhar,  1974-75.    Beport,  '75»  i,  184. 
Capt.  C.  J,  Allen,  1879-^—.    Report,  '79,  1475. 
Bstimates.    (See  Projects.) 
Physical  Characteristics. 

General,  '75,  i,  184. 
Projecifiu 
By  Major  Farquhar :  1st,  for  one  pier  with  connecting  enrockments,  and  dredginff, 
at  an  estimated  cost  of  $113,067.68 :  2d,  for  two  piers  and  dredging,  at  an  esti- 
mated cost  of  $139,669.40,  '75,  i,  184;  '79,  150. 
Survey. 

1875.  Under  direction  of  M^jor  Farquhar,  '75,  i,  40, 184. 


232 


INDEX   OP 


GRAND  BITEB  HABBOB,  F AIBPOBT,  OHIO.— Improysmknt  of. 

A  ppropriations* 

W-JS> $1,000  00,  '66,111,  32. 

1836 5,620  00, '66,  Hi,  32. 

1828 9,135  11, '66.  in,  32. 

1830 5,563  18,  '66,  ill,  32. 

Ib31 5,680  00,  '66,111.32. 

1832 2,600  00,  '66,  iil,  32. 

1834 10,000  00,  '66,  Hi,  32. 

1836 6,«'0O  00,  '66,  Hi,  32. 

1838 10,000  00,  '66,iii,  32. 

1844.. 10,000  00,  '66,  Hi,  32. 

1652 10,000  00, '66,  Hi,  32. 

m\i 24,453  24, '66,  Hi,  32:  '67,141. 

1866 24,072  00, '66,  Hi,  32. 

I8enf 60,000  OO,  '67,  141. 

1874 20,000  00, '74, 1,51. 

1875 15.000  00,  '75,  1,  164. 

1B76 5,000  00, '76, 1,  142. 

1**78 5,000  00,  '78.  130,  1264. 

Total  to  1879 $229, 123  53. 

Cammerce. 

A  harbor  of  refuge  much  needed,  '66, 1,  22.    Local  commerce  of  no  importance,  '67, 

219. 
Statistics,  '66,  iv,  75;  '67,  231:  '69,  139;  '70,  179;  '71.  195;  '72,  230;  '73^  339; 
'74,  i,^222;  '75,  i,  311;  '76,  ii,  562;  '77,  966;  '78,  1264;  '79,  1699. 
Contracts. 
1866.  James  Loveday,  iron,  '66,  iv.  74.— 1867.  James  Loveday,  iron,  '67,  232,  233. 
J.  £.  &  D.  E.  BaUey,  materials  and  labor,  '67,  232,  233.    Brooks  &  Adams, 
materials,  '67,  232,  233.— 1872.  Hemenway  &  Garfield,  materials,  labor,  and 
dredging,  '72,  230,  232;  '73,  339.— 1874.  Hemenway  &  Garfield,  materials  and 
labor,  '75, 1,311,  312.    Cartwright  &  McCurdy,  iron,  '75,  1,  311,  312;  'VC.  u, 
562.-1875.  Wilcox  &  Merry,  materials  and  labor,  '75,  i,  311,  312;  '76,  ii,  56i 
W.  H.  McCurdy,  iron,  '75,  1.  311,  312;  '76,  ii,  562.— 1879.  C.  Schulz,  materials 
and  labor,  '79,  1698.    S.  A.  Sprague,  iron,  '79,  1699. 
Abstracts  of  contracts,  '66,  iv,  74;  '67,  232,  233;  '72,231,232;  '73,339;  '74,  1,222; 
'75,  i,  311,  312;  '79,  1699,  1700. 
Oocnmeiits.    (Not  printed  in  reports.) 
Rt^port  of  Mfgor  Graham  for  1857,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
Report  of  Lieut.  Col.  T.  J.  Cram  for  1864,  and  all  reports  of  early  operations. 
Engineers. 
CniEF  OF  Engineers. 
Reports,  '66,  i,  5, 11,  41,  Hi,  4,  iv,  15,  19 ;  '67,  30,  220 ;  '68,  41 ;  '69, 137 ;  '70,  48; 
'71,  47:  '72,  44,  230;  '73,  44.  339;  '74,  1,  51;  '75.  i,  56;  '76,  i,  108;  '77,  115; 
'78,130;  '79,173. 
Board  of  Engineers. 
Date  unknown ;  approved  the  plan  suggested  by  Col.  Hartman  Bache  in  1863  for 

extension  of  east  pier  to  length  of  west  pier,  '66y  iv,  15. 
Convened  February  26^  1872,  at  Buffalo.     Recommended  (Lieutenant-Colonel 
Woodruff  not  concurring)  extension  of  west  pier  600  feet  and  east  pier  300  feet ; 
estimated  cost,  (53,000,^72,  243,  244. 
(Lieutenant-Colonel  Woodruff,  Majors  McFarland  and  Wilson,  and  Captains  Far- 
quhar  and  Gillespie.) 
Engineers  in  Charge. 
Maj.  J.  D.  Graham,  T.  E.,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
Lieut.  Col.  T.  J.  Cram,  1864-'67.    Reports,  '66, 1,  21,  iv,  16 :  '67,  141,  217, 230. 
Maj.  W.  McFarland,  1868-70,  '68.  158;  '69,  V,^ ;  '70,  178. 
Captain  Gillespie,  1871-72,  '71,  189.    Reports,  '71,  195;  '72,  230,  240. 
Lieut.  Col.  I.  C.  Woodruff.    Report,  '72,  241,  243. 
Maj.  Franklin  Harwood,  1873-74.    Reports,  '73,  338;  '74,  i,  222. 
Lieut.  Col.  C.  E.  Blunt,  1874-77,  '74, 1,  215.    Reports,  '75,  i,  310,  312 ;  '76,  ii,  561 ; 

'77  965 
M%i.  W.  McFarland,  1878.    Report,  '78, 1263. 
Maj.  John  M.  Wilson,  187&-^— .    Report,  '79,  1698. 
Assistants. 
Oapt.  F.  U.  Farquhar,  '67,  217. 
Capt.  M.  B.  Adams,  in  immediate  charge,  '75,  i,  292. 
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«BA]fD  BITER  BL4BBOR,  FAIBPOBT,  OHIO-Contmaed. 

Estimates. 

By  MaJ.  J.  D.  Graham,  1857,  for  extension  of  pier  716  feet,  $32,819.39;  for  tearing 
awayoldworkandrepairB,|6,179.55;  for  dredging,  etc.,  ($^500:  total,  $41,498.94, 
S.Doc48,35thCong.,  IstS^  — ©    a»       »ir-,       ,  ,^  , 

By  Lieutenant-Colonel  Cram,  1664,  for  extension  of  east  pier  510  feet,  |24,072,  '66, 
i,  22,  24,  iv,  73. 

By  Colonel  Cram,  1867.  for  extension  of  east  pier  310  feet,  $21,631,  '67,  141. 

By  Captain  Gilleflpie,  1872,  for  extension  of  west  pier  360  feet,  $21,716;  for  exten- 
sion of  west  pier  490  feet  and  of  east  pier  130  feet.  $:}7,000,  '72,  241. 

By  Board  of  Engineers,  1872,  for  extension  of  west  pier  600  feet  and  east  pier  300 
feet,  $53,000,  '72,  243. 

By  M^jor  Harwood,  1873,  for  entire  completion,  $30,000,  '73,  39. 

By  Lieutenant-Colonel  Blunt,  1875,  for  three  plans  for  converting  the  old  bed  of  the 
river  into  a  harbor  of  refnge :  (1)  $6,778,(KK) ;  (2)  $4,413,000 ;  (3)  $2,295,000,  and 
for  ice  harbor,  $350,000,  '75,  i,  313. 

By  M^jor  Wilson,  1879,  for  completion  of  existing  project,  $5,000,  '79, 1699. 
Financial  Statements. 

'67,  30. 148;  '68,  41,  158,  159;  '69,  138,  139;  '70,  179;  '71,  47,  195;  '72,  230;  '73, 
339;  '74,  i,  223;  '75,  i,  312:  '76^U,562;  '77,966;  '78.130,1264;  '79, 173,1699. 
Discrepancy  in,  '69,  138, 139. 
Operations* 

1865.  Piers  repaired,  '66^  i,  12,  21. 

1866-^67.  Extension  and  repairs  of  piers,  '67, 141. 

1867-'68.  Repairs  to  old  piers;  extension  of  east  pier;  4  cribs  placed  in  position, 
'68,41. 

1868-^69.  Six  cribs  placed  and  superstructure  built,  completing  the  east  pier  exten- 
sion, '69, 137. 

18e9-^a-'71.  Operations  suspended,  '70, 178;  '71, 195. 

1871-72.  Piers  repaired  by  day  labor,  '72,  230. 

1872-73.  Extension  of  east  pier  240  feet ;  120  feet  of  superstructure  built  on  it ;  ex- 
tension of  west  pier  450  feet,  and  96  feet  of  superstructure  built ;  repairs  made 
and  removal  of  wreck,  '73,  44. 

1^3-^4.  Extension  of  piers  by  contract,  '75,  i,  310. 

1874-75.  Completion  of  both  piers  as  projected ;  west  pier  repaired,  '75,  i,  56. 

1875-76.  Extension  of  west  pier  136  feet  by  contract,  '76,  ii,  562. 

1876-77.  Piling  at  inner  ends  of  piers  and  catch-sand  fence  built :  piers  repaired, 
*77  966  96(5.  »  *^  *r  , 

1877-78-79.'  Operations  suspended,  '78*  130,  1263;  '79,  173,  1698. 
Plans. 

By  Colonel  Cram,  1866,  to  abandon  a  portion  of  west  pier  and  rebuild  it  parallel  to 
the  east  pier,  and  for  dredging  throuj^h  outer  bar,  '66,  i,  21. 

By  Captain  Gillespie,  1872.  for  removal  of  flare  in  west  pier,  and  extension  of  360  ft. : 
estimated  cost,  $21,716.  For  extension  of  west  pier  parallel  to  east  pier,  ana 
extensionof  east  pier;  total  extension.  460  feet;  estimated  cost,  $27,000.  For 
total  extension  of  piers  770  feet ;  incliniuff  west  pier  ext^ision  toward  east 
pier ;  estimated  cost,  $46,000.  For  removal  of  superstructure  of  flare  of  west 
pier,  and  extension  of  both  piers  to  the  general  line  of^the  ice  bar ;  total  exten- 
sion, 620  feet ;  estimated  cost,  $37,000,  '72,  240,  241. 

By  Lieutenant-Colonel  Blunt,  1875,  for  converting  the  old  bed  of  the  river  into  a 
harbor  of  refugee  by  dredging  a  basin  with  an  area  of  492  acres,  construction  of 
piers,  etc. ;  estimated  cost,  $6,778,000.  For  a  basin  of  smaller  dimension,  piers, 
etc. ;  estimated  cost,  $4,413,000 ;  or  for  still  smaller  basin,  piers,  etc. ;  estimated 
cost,  $2,295,000.  For  an  ice  harbor  by  dredging,  revetments,  etc. ;  estimated 
cost,  $350,000,  '75,  i,  313. 
Projects. 

By  Lieutenant-Colonel  Cram,  1864,  for  repairs  of  old  piers,  '66,  i,  13. 

By  Colonel  Cram,  1867,  for  extension  of  east  pier  510  feet,  '67,  221. 

By  Board  of  Engineers,  1872,  for  removal  of  superstructure  flrom  flare  of  west  pier 
and  extension  of  both  piers  an  aggregate  of  900  feet ;  estimated  cost,  $53,000, 
'72,230,243,244. 

By  Major  Harwood,  1874,  for  protection  of  the  inner  ends  of  the  piers,  '74,  i,  222. 

By  LieutcD ant-Colonel  Blunt,  1875,  for  extension  of  west  pier  150  feet, '75, 1,311. 

By  Major  Wilson,  1879,  for  removal  of  superstructure,  '79,  173, 1698. 
Surveys. 

1865.  By  W.  T.  Casgrain,  under  direction  of  Colonel  Baynolds,  '66^  i,  25 ;  '69, 138. 

1867.  By  Colonel  Cram.     Report,  '67,  217. 

1672.  By  Captain  Gillespie.    Report,  '72,  240. 

1875.  By  Lieutenant-Colonel  Blunt.    Report,  '75,  i,  312. 
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CiRAIVD  BITEB  HABBOB,  FAIBPOBT,  OmO— Cratinned. 

S  u  rveFS — Continued. 
I^f79.  By  Maj.  John  M.  Wilaon,  '79,  173,  1693. 
Maps. 
Of  Northern  ftnd  Northweetem  Lakes,  showing  location  of  harbor,  '66v  L    Of  the 
harbor,  by  Colonel  Cram,  in  1865,  ^66,  L 


QBAIVD  BITEB  HABBOB,  MICH.— (See  Grand  Havsn  Harbok.) 


«BEAT  BBEHrSTEB  ISIiAHTD.— (See  Boston  Hakbos.) 


GBILEJV  BAT  HABBOB,  ITIS.— Improykmbnt  of. 

A  p  propriatloiMu 

Itm $30,500,  '66,  iii,  12. 

imi 45,000,  '67,21;  '76,  ii,  340. 

18li8  (aUotted) 17,500,  '68,  24. 

1960  (aUotted) '44, 550,  '69,  22,  25 ;  '76,  ii,  341. 

1870 17,500,  »70,  34. 

1871 17,500,  '71,  32. 

1873 20,000,  '73,  32. 

1H74 10,000,  '74,  i,  38. 

1875 10,000, '75,  i,  42. 

Itf76 8,000,  '76,  1,95. 

1878 5,000,  '7^  113. 

1879 4,000, '79,  152. 

Total  to  1879 f229,550. 

Commerce. 

Eur]  7  commercial  importance  of  Green  Bay,  '68^  98;  '76^  ii,  339.  Transiportatkm 
facilities,  '66,  iv,  136-138;  '73,  198.  Benefit  and  imxKHrtance  of  the  improye- 
ment  to  commerce,  '66,  ill,  35,  iv,  135,  136, 138;  '67,  71 ;  '71,  32;  »72, 116;  '76, 
Ii,  339,  340,  344;  '79,1487. 
Statistics,  '66,  iii,  a5,  iv,  137-140;  '67,  70,  72;  '70,  93;  '72,  117;  '74,  i,  140:  '75^ 
J,  196;  '77,  ^,856;  '78,  1146;  '79,  1488. 
Contracts. 


Totr. 
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187* 
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Ufi77 
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Contraeton. 


OmtFMt  for— 


1-2 


W.  8.  Smith 

William  Richardson 

.,....do 

Smoke  &,  Sohi&ette 

N.G.Dodge 

A.Conro 

Gretm  Bay  Dredge  and  Driver  Company. 

do 

do 

do 

do 


Dredging , 

Dfedging 

Dredging  outfit. . 

Cloee  piling 

Dredging  outfit.. 

Dredging 

...do 

..do 

Bepaira 

Dredging 

...do 


|0  50 


80 
140  OOt 
120  oof 
85 
24 
20 


*66,  iv.lSS;  »C7,W. 

'W,72. 

»€9,72. 

'69,25,72. 

'76,ii,341. 

'74,i,18»;  "JQ^lilTi. 

'75,  i,  195,  IML 

'76,  i  197. 

'77,855. 

'78,U43. 

'79,1486,1497. 


Alistracts  of  bids,  '66,  iv,  133;  '75,  i,  196,  197;  '77,  856;  '79,  1487. 
Abstract  of  oontraots,  '67,  57. 
EnKliieers. 
CiiiKF  OF  Engineers. 
Reports,  '66,  ii,  41,  iii.  12,  35;  '67,  21 ;  '68,  28;  '69,  25;  '70,  34;  '71,  32;  'Taj,  31; 
'73,  32 ;  '74,  i,  37  ;  '75,  i,  42 ;  '76,  i,  95;  '77,  99 ;  '78, 113 ;  '79,  152. 


*CaUed  $45,000,  '09, 25. 


tPrioe  per  diem. 
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GREBIV  BAT  HABBOB,  IFIS^-Continaed. 

£  ng^ineers— Continned. 
Engineers  in  Charge. 

Col.  J.D.Graham,  '66^  iv,  134,  136. 

Miy.  J.  B.  Wheeler,  1866-70,  »66^  ii,  41.    Reports,  ^66,  iv,  91,  98,  133 ;  »67,  55,  69 ; 

'68  79  9H  *  '69  72 
Maj.  b.  C.  Honston,  1870-76,  '70,  89.    Reports,  '70^  92:  '71,  110:  »72,  116:  »73, 
198  *  *74  i  139. 

Mi^.  H.  M.  Robert',  1875  to .    Reports,  '75,  i,  195 :  '76,  ii,  338 ;  '77,  855 :  '78. 

1143  J  '79,  I486. 

Lient.  J.  B.  Qaiim,  1866-^67.    Reports,  '66,  i v,  134 ;  '67,  69. 
W.  H.  Bearding,  1868, 1874-75.    Reports,  '68,  98 ;  '74,  i,  139;  '75,  i,  195. 
R.  S.  Littlefield,  '68,  98.    Report,  '66,  iv,  137. 
Capt.  J.  W.  Cuyler,  1872-73.    Reports,  '72,  116 ;  '73,  198. 
L.  Y.  Schermerhom,  1878.    Report,  *78,  1144. 
Charles  Crosman,  1878.    Report,  '78,  1146. 
Estimates.    (See  also  Pn^eots. ) 
By  Lientenant  Qainn,  for  dredging,  $30,500;  sabseqnently  inoreaeod  to  1^26,187.50, 
'66,  iv,  135. 
Expenditures.    (See  also  Financial  Statements.) 
1874-75.  For  repairs,  12,346.27,  '76^  ii,  343. 
1876-^77.  For  repairs,  $1,626.70,  '77.  855. 
Financial  Statements. 
'66,  iii,  12,  iv,  134;  '67,  21;  '68,  28,  29;  '69,  25;  '70,  34,  93;  '71.  32;  '72,  31, 117; 
'73,  32, 198;  '74, 1,  38, 141 ;  '7^  1,  42,  196 ;  '76^  i,  95,  ii,  339;  '77,  99,  856;  '78^ 
114,  1144 ;  '79,  152,  1487. 
Operations.  -^ 


Year.      Drodging. 


1806.... 
1886- '67 
1867- '68 

1868- '6D 
186»-70 
1870-71 
1871- '72 

1872-  '78 

1873-  '74 

1874-  '75 

1875-  76 

1876-  '77 
1877- '78 
1878-  '79 


CydM. 
1,209 
82.294 
107,831 

77,822 
105,814 
51,204 
45,475 


40,833 
29,063 
84,450 


89,283 
19,335 


Bomarkfl. 


Beferenoea. 


trp  to  July  80,  18^  123,090  cubio  yards  hod  been 
aredged  under  W.  S.  Smith's  contract. 

AlsofoVen  as  52.762  cubic  yards 

Revetment  began  

Revetment  continued ;  700  feet  long  on  each  side 

Cooperations , 

Repairs  to  piers  dainaged  by  ice 

Bepadrs  to  piers  dvnagedbyice 


'66,  iv,  134. 
*67,  69, 93. 
'68,29,99;  '76,ii,840. 

'etn.^^;        7a,   i  I,  841. 

»70,  :ii.i^:i;  ^76,il,84L 
»71,:..-  '7cj,lL342. 
'72,  ntt-    ^e,  11,342. 
»73,  'A%  138. 
»74r,  i.  l\K% 
»75,  i  jm 
'76, 1.  ^y,  IL  ass. 
»77,  «9.  ^"►O. 

'Te,  n3.  Ilia 

'79, 15:^. 


Comparative  costs  of  dredging  from  1866  to  1878,  '79, 1487. 
AUstracts  of  labor  and  vate^ials,  '67,  73,  75,  i,  195. 
History  of  operations,  '76,  ii,  339. 
Pliysical  CMaracteitstica. 

General,  of  Fox  River  and  Green  Bay,  '66,  iv,  135.  Secnrity  of  Green  Bay  Harbor, 
'67,  69.  Approaches  dangerous,  '67,  70.  Formation  of  bar  at  entrance  to  cnt, 
'68^  29.  Character  of  excavated  material,  '72,  116.  Variation  of  water-level, 
•72,  31,  116 ;  '76,  ii,  341.  Results  of  such  variation.  '76,  ii,  341 ;  '79, 1487.  Per- 
manence of  channel  once  obtained,  discussion  of,  '78,  1144. 
Plans. 

By  Lieutenant  Quinn^  for  deepening  the  present  channel,  by  dredging,  '66,  iv,  35. 
Amount  of  dredging  subsequently  increased  from  122,500  cubic  yards  to  411,250 
cubic  yards,  as  a  result  of  the  decrease  in  the  depth  of  the  waters  of  the  bay, 
•66,  iv,  135. 

By  L  Y.  Schermerhom,  for  the  improvement  of  the  channel,  between  month  of  river 
and  deep  water  in  the  bay,  by  dredging,  so  as  to  give  a  width  of  100,  170,  or  200 
feet  the  entire  distance,  or  200  feet  part  of  the  distance  and  170  feet  the  re- 
mainder, '78,  1145. 
Projects. 

By  Major  Wheeler  (previously  recommended  by  Col.  J.  D.  Graham),  1866,  for  dredg- 
ing channel  from  the  mouth  of  Fox  River  to  deej^  water  in  the  bay,  with  a  cat 
through  Grassy  Island  Channel,  to  be  200  feet  wide  and  12  feet  deep,  and  the 
protection  of  the  sides  of  the  out  through  Grassy  Island  (fh>m  abrasion  by 
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Project*— Oontioned^ 

ftesheto  and  stonns)  by  sheet -piliog;  estimated  cost,  $155,416.77,  *SS,  iv,  i:;^ 
136 ;  '68,  28.  Discnasioii  of  merits,  '67,  70.  SabseqoeDtly  completed  by  Th^ 
constroction  of  close-piling,  within  the  original  estimate,  '74,  i,  140^  '75,  C  V^ 

By  Mi^or  Houston,  1872,  for  dredging  cat  so  as  to  widen  -and  deepen  it  to  14  it^ 
thronghont,  requiring  the  removal  of  aboot  175,000  cubic  yards  of  mateiiAl,  acd 
estimated  to  cost  $S),OQP,  '72,  31,  116;  '73,  198;  subsequently  increased  u> 
175,000,  '74,  i,  38,  140 ;  small  annual  appropriations  necessary  for  the  maifi- 
tenance  of  the  channel  bv  dredging,  '74,  i.  141 ;  '75,  i,  42. 

By  Major  Robert,  1876,  for  the  expenditure  or  the  appropriation  of  1876  ($10(^'' . 
piling  for  the  protection  of  the  east  pier,  estimated  to  cost  $2,650,  the  reuuundrr 
for  dredging,  '76,  ii,  338.    Estimated  amount  required  for  the  completion  of  ik 
existing  project,  $18,000,  '79,  152. 
Surveys. 

1H53.  Referred  to,  '66^  ir,  135. 

1H65.  Included  in  Lake  Survey,  '66,  !▼,  135. 

1^1-72.  Under  the  direction  of  Major  JHouston,  '71,  110;  '72,  116. 

1874.  By  W.  H.  Hearding,  '74,  i,  139. 

1^77-78.  By  L.  Y.  Schermerhom  and  Charles  Crosman.    Report,  '78^  1144, 1146. 

Of  Green  Bay  Harbor,  '76^  u,  338;  '7^  1144. 


OREEM  RITER  And  Tribataries,  KT.— Survey  ordered  by  act  of  ICait^ 

3,  1879,  '79. 147. 


OVADAIiUPE  RIVER,  TEX.~Examikation  of. 

Commeree. 

Jiistitication  of  improvement,  '75,  i,  926,  927. 
Statistics  of,  '75,  i,  926. 
Enirineers. 
Chief  of  Engineers. 

Report,  '75,  i,  79. 
Engineer  in  Charge. 
Capt.  C.  W.  Howell,  '75,  i,  79.    Report,  '75,  i,  924. 

J^Sfil  8T  ANT 

L.  M.  Lynch,  '75,  i,  924.    Report,  '75,  i,  925. 
Estimates.    (See  Plans.) 
Legislation. 

Htate  of  Texas  offered  a  bonus  of  eight  sections  of  land  for  eyery  mile  of  ma 
cleared,  '75,  i,  927.  t 

Pliysleal  Characteristics. 

Description  of,  '75.  i,  925-928.    Elevations,  '75,  i,  925.    Obstructions,  '75,  i,  996. 
Plans. 
By  Captain  Howell,  1875,  for  removal  of  three  rafts ;  estimated  cost,  $7,194,  '75,  i. 
927,928,929. 
Surveys. 
lt!75.  Examination  made  by  L.  M.  Lynch  of  river  below  Gonzales,  '75,  i,  79,  924. 


GITTANDOTTE  BITEB»  If.  VA.— Improvement  or. 

Appropriations. 

1878 12,000, '7a  108. 

1H79 1,000, '79,  145. 

rommerce. 
iHnerals,  timber^  and  coal  tributary  to  river,  *75,  i,  748, 752,  753;  '79,  1348.    Exiit- 
iug  obstructions  to  navigation,  '79,  1348. 
^iiirineers. 
CHIEF  OF  Engineers. 
Reports,  '75,  i,  73;  '78,  108;  '79,  145. 
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OUTANDOTTE  RITEB,  IF.  TA.— Continned. 

Cnirineers— Continaed. 
£NOiinsER  m  Charqe. 

Maj.  W.  E.  MerriU,  1874-^—.    Beports,  '75,  i,  747  j  *79, 1347. 
Assistants. 


A.  L.  Cox,  '75, 1,  747.    Beport,  '75,  i,  750. 
J.  N.  CaldweU,  jr.,  '79,  1347.    Beport,  '79, 1348. 
itimates*    (See  Flans  and  Piojeots.) 


Estimates* 
Financial  Statements. 

•79.  145. 
Operations. 

1878-^79.  110  cords  of  drift,  1,058  cubic  yards  of  rock  filling,  2,257  cubic  yards  of 
earth,  and  3,378  cubic  feet  of  timber  removed  from  dams  near  BarboursYille. 
At  Falls  417  cubic  yards  of  rock  filling,  161  cubic  yards  of  earth,  and  122  cubic 
feet  of  timber  removed;  also  34  snags  were  removed  from  the  river,  '79,  145, 
1348.    Work  suspended  for  lack  of  funds,  '79,  1347,  1351,  1352. 
Pbysical  Ciiaraeteristics. 
Description  of,  '75,  i,  747,  748,  750.  752;  '79,  1348.    Large  mineral  and  timber 
wealth,  '75,  i,  748,  752,  753.    Discharge  of  river,  '75,  i,  751.    List  of  obstruc- 
tions, '75,  i,  751 ;  '79,  1348-1351.    Table  of  distances  and  levels,  '75,  i,  753. 
Plans. 

By  Major  Merrill,  1875,  for  slack- water  navigation  by  moans  of  locks  and  dams ; 
locks  160  feet  by  60  feet,  with  10  feet  lift ;  dams  300  feet  long,  with  10  feet  lift ; 
estimated  cost,  $1,420,500,  '75,  i,  748,  749,  751,  752.  j 

Private  and  Corporate  "Work.  i 

Improvements  by  the  State  of  Virginia  by  means  of  locks  and  dams,  now  destroyed,  ! 

•75,  i,  747. 
Projects. 
By  MiMor  Merrill,  1878,  to  remove  snags,  rock,  and  other  obstructions :  estimated 
coHt,  $10,000,  '75,  i,  749;  '78*  108 ;  '79,  1352. 
Surveys. 
1874.  By  A.  L.  Cox,  of  river  below  Logan  Conrt-House,  '75,  i,  73»  750. 


OUL.F   OF   MEXICO    TO   KEY   WEST,-€HANNEl..— (See  Est 

West,  etc.) 


'OUT"  OPPOSITE  BATH,  ME.— (See  Bath,  Mb.) 


HAMPTON  BITEB9  TA.— iMPBOVZBfENT  or. 

A  ppropriatlons. 

la78 110,000, '78*72. 

187^. 2,000,  '79,  86. 

Commerce. 

Justification  of  improvement,  '75,  ii,  153,  155. 
Statistics,  '75,  ii,  153,  155. 
Contracts. 
*  1878.  Brainard  &,  Bice,  dredging,  at  12  cents  per  onbio  yard,  '79,  618.    H.  E.  Cul- 
pepper, dredging,  at  15  cents  per  cubic  yard,  '79,  618. 
Abstracts  of  bids,  '79,  617,  618. 
Enirineers. 
Chief  of  Enoikbers. 

Beports,  '75,  i,  95;  •7a  72;  '79,  85. 
Engineer  in  Charge. 

S.  T.  Abert,  U.  8.  C.  E.,  1874-^9.    Beports,  '75,  ii,  152;  '78,  513;  '79,  617. 
Assist  ANi^. 
.     A.  K.  Michler.    Beport,  '75.  i,  154. 

W.  H.  Powless,  '75.  ii,  152. 
Estimates.    (See  Projects.) 
Finaueial  Statements. 
•79,  m. 

*  Contract  annulled,  TO,  618. 
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Operations. 

1878-79.  Dredging  in  progress,  '79,  618. 
Physical  Characteristios. 

Description,  '75,  ii,  154;  '78»  613. 
Projects. 

By  S.  T.  Abert,  1875,  for  cutting  channel,  150  feet  by  9 1&€^  thrcmgh  bar; 
cost,  $15,757,  '75,  ii,  153;  '7^  72. 
ifarveys. 

1874.  By  A.  K.  Michler,  '75,  i,  95,  ii,  152,  154. 

1878.  Survey  of  bar  under  direction  of  8.  T.  Abert,  '79,  618. 


HARLEM  RITfiR,  N.  T«— iMPHovEBfEKT  of. 

( Including  Harlem  Riyer  from  Randall's  Island,  via  Spuyten  Doyril  Creek,  to  t2tf 

Hudson  River.) 

Appropriations* 

1«74  (allotment) $10, 000,  '74.  ii,  165 ;  '77,  248. 

1875 10,000, '75,  i,  102,  ii,2«);  '77,248. 

1878 'SOO.OOO, '78,55,  419. 

1879 *100,000, '79,62,  385. 

Total  to  1879 $420,000. 

Enirineers. 

Chief  of  Engineers. 

Reports,  '73,  86 ;  '74,  i,95,96 ;  '76,  i,  101,  103;  •76^  i,  56;  '77,  50;  '78;  55;  '79.  €2. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1874-'—,  '74,  ii,  165,  169;  '75,  ii,  202,  219,  904;  '76^  l 

224,  246;  '78,  414  ;  '79,  385. 
Capt.  James  Mercur,  1877,  in  temporary  charge,  '77,  i,  223.    Report,  '77,  i,  24^^ 
Assistant 
J.  H.  Striedinger,  '74,  ii,  173;  '75.  ii,  236.    Report,  '76^  i,  244. 
Estimates. 

By  Lieutenant-Colonel  Newton,  1874,  for  removal  of  bridjze  piers,  and  rock  to  deptb 
of  12  feet  from  Harlem  River,  near  East  River,  $167,875.56,  '74,  ii,  173;  '75,  il 
220 ;  '76^  i,  245;  '77, 248.  For  channels  from  Randall's  Island,  by  way  of  Spnytai 
Duyvil  Creek  to  the  Hudson  River,  12  feet  by  350  feet,  $2,270,825.18 ;  15  feet  b? 
350  feet.  $2,777,571.44,  '75,  ii.  237.  For  out  tfaiongh  Dykeman'e  Maadov^ 
$1,963,000;  through  Spuyten  Duyvil,  by  way  of  King's  bridge,  $3,321,000,  '76, 
i,  246. 
Financial  Statements. 

■75,  i,  102,  220;  '76^  i,  55,  246;  '77,  248;  '73,  55,  414;  '79,  62,  386. 
Operations. 
1874-75.  Piers  and  abutments  of  the  old  bridge,  opposite  114Ui  steeet,  remowd  bj 

dredging  1,260  cubic  yards,  '75,  ii,  202. 
1875-76.  Removal  of  1,003  cubic  yards  of  rock  fixmi  reef  abreast  of  125tb  streru 

•76,  i,  55,  244,  245. 
1878-79   Operations  suspended  since  1876,  '77,  248;  '78,  55,  414;  '79,  63,  38^ 
Physical  Cliaracteristics. 
Ot  Harlem  River,  near  East  River,  '74,  ii,  169,  170 ;  near  Spuyten  Duyvil  Creek, 
'75,  ii,  224,  227,  328,  232-235;  '76»  i,  246,  247. 
Flans. 
By  Comptroller  Green,  of  New  York,  for  bulkheads  on  both  sides  of  the  chaaneL 

backed  with  dredged  material,  '75,  ii,  227,  228, 
By  Lieutenant-Colonel  Newton,  for  channels,  12  feet  by  350  feet  and  15  feet  by  35<^ 
feet,  from  Randall's  IsLind,  via  Harlem  River  and  Spuyten  Duyril  Creek,  to  the 
Hudson  River,  '75,  ii,  235-237 ;  '76.  i,  246. 
Private,  Corporate,  and  State  DFori£. 
The  city  of  New  York  expended  $3,900  in  1858  in  the  removal  of  old  bridge  picn 
between  114th  street  and  Ward's  Island,  '74,  ii,  171,  172. 
Projects. 
By  Lieutenant-Colonel  Newton,  for  removal  of  old  bridge  piers,  drillinr,  blaating, 
and  dredging  rock  at  various  places  near  East  River;  estimated  cost,  9167,679^ 
•74.  ii,  165,  172,  173;  '76.  i,  245. 

■  A  proviso  attached  to  each  of  these  appropriations,  renderisff  them  imavailable  antQ  the  rieht  oi 
Wfty  is  secured  to  the  United  States  free  of  oost,  >78, 55 ;  '79, 385. 
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HABIiEM  BITER,  N.  T.^-Oontintied. 

Surreys. 

1873.  Under  direction  of  Lientenant-Colonel  Newton,  by  J.  H.  Striedinger,  C.  De 
Foreeta,  and  V.  M.  Newton.    Report,  '74,  ii,  169. 

1874.  Under  direction  of  Lientenant-Colonel  Newton,  by  J.  H.  Striedinger,  De 
Foreata,  Doerflinicer^  Oeiseler,  and  Preoat,  '75,  ii,  236.    Reports,  *75,  ii,  224;  '76» 

1878-79.  Under  direction  of  Lientenant-Colonel  Newton,  '79,  62,  385. 


WBLiLi  GATE,  Bl.  T.— (See  East  Rivsr.) 


BENITEPIN,  on  the  IlUnols  River,  TO  ITATERTOWN,  on  the 
Mississippi  Riirer.-~SuRV£T  for  connscting  ship-canal. 

(See  also  Traksfortation  Routes  to  ths  Seaboard,  Second  subdivision,  Hen- 
nepin Canal.) 

En^neers. 

Chief  of  Engineers. 

Report,  '71,  57. 
Engineers  in  Charge. 
Llent.  Col.  J.  H.  Wilson  (35th  Infantry),  1871.    Report,  '71,  264, 265. 
Col.  J.  N.  Macomb,  1871.    Report,  '71,  302. 
Assistants. 

H.A.Ulffer8,  '71,  264,265. 
Gorham  P.  Low,  jr.,  '71,  265.    Report,  '71,  302. 
James  Worrall,  C.  E.,  '71,  304. 
Estimates. 

By  James  Worrall,  C.  E.,  for  canal  extending  from  the  railroad  bridge  at  Colona  to 
Rock  Island  City,  with  locks  150  feet  long  and  30  feet  wide,  ^2,283.45,  '71, 
304.  Modified  by  change  of  plan,  '71,  304. 
By  G.  P.  Low,  for  ship-canal  from  Hennepin,  on  the  Illinois  River,  to  Watertown,  on 
the  Mississippi  River, including  locks  and  dams:  Eastern  division.  25.9  miles, 
15,779,277.24;  western  division,  39.4  miles,  >4, 429,566. 13;  feeder  division,  38.1 
mUes,  $2,2/0,849.90,  '71,  303, 304, 305 ;  total  estimate,  $12,479,493,  '71,  305.  For 
commercial  canal,  eastern  division,  $1,467,202.44 ;  western  division,  $1,429,708.50 ; 
feeder  division,  $1,002,811.70;  total,  $3,899,722.64,  ^71,  306;  '75,  ii,530. 
Physical  Characteristics. 

Description  of,  '71,  305. 
Plans. 

By  G.  P.  Low,  jr.,  for  ship-canal  from  Hennepin,  on  the  Illinois  River,  to  Water- 
town,  on  the  Mississippi  River,  160  feet  wide  and  7  feet  deep^  locks  350  feet  long 
by  75  feet  wide :  Eastern  division,  extending  from  the  Illinois  River  to  the  Jnnc- 
tion  of  the  feeder  at  DeviVs  Slough,  25.9  mlles^  with  an  aggregate  lift  of  207 
feet,  requiring  19  locks,  '71,  303;  western  division,  to  extend  from  Junction  of 
the  feeder  to  the  Mississippi  near  Watertown,  with  an  aggregate  lift  of  92  feet, 
requiring  9  locks,  '71,  304 ;  feeder  division,  to  be  140  feet  wide,  7  feet  deep,  ana 
38  miles  long, '  71,  305.  For  canal  fat  commeroial  purposes,  width  60  feet,  depth 
6  feet,  size  of  locks  350  feet  long  by  21  feet  wide,  '71,  306. 
Sarreir. 

1«71.  By  G.  P.  Low,  jr.    Report,  '71,  302. 


B[IAl>rASSCC  RITER,  T£NM •— laiPROTSMBSrr  or. 

Appropriatloas* 

1876 $10,000, '77,  91. 

1878 10,000,  '7a  104. 

1879 3,000, '79,  140. 

Commerce* 

Justification  of  improvement,  '76, 1,810;  *79, 140,1969. 
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HIAITASSEE  BITEB,  TENN.— ContinQed. 

Enirineers. 

Chief  of  Engineers. 

Reports,  '75.  i,  77;  '77,  91;  '78,  104;  '79,  140. 
Engineers  in    harqe. 

Maj.  W.  McFarland,  1875.    Report,  '75,  i,  809. 

Capt.  W.  R,  King,  1877.    Reports,  '77,  598 ;  »7a  761 ;  '79, 1268. 

M.  Kingsley,  '75,  i,  809.    Report,  '75,  i,  810. 

J.  S.  Carey,  '77,  598;  '78,  761. 
EstI m ates.    ( See  Projects. ) 
Financial  Statements. 

•77.91;  '78,  104;   '79,140. 
Operations. 

1876-77.  Rock  qnarried  for  dams,  600  cabio  yards,  '77,  91,599. 

1877-78.  Removal  of  403  cabio  yards ;  879  cabio  yards  of  stone  qnarried :  2,784  cnbit 

yards  of  stone  placed  in  dams;  logs  and  bowlders  removed;  completion  of  *27Q 

feet  of  south  dam,  '78,  104,761. 
1878-79.  Removal  of  648  cubic  yards  rock  and  gravel  from  channel;  2,292  cubic 

yards  rock  quarried  and  2,101  cubic  yards  placed  in  dams;  construction  of  174 

cubic  yards  of  riprap  and  retaining- walls,  '79,  140, 1268. 
Physical  Ciiaracteristics. 
Description,  '75,  i,  810.    Mineral  resources,  '75,  1,  810,811.    List  of  obstmctioos, 

'75,  i,  811,812;  '79,  1268. 
Projects. 
By  Major  McFarland,  1874,  for  a  channel  40  feet  by  2  feet  at  low-water ;  estimated 

cost,  $20,00(1,  '75,  i,  810-813.    Re-estimate,  {30,000,  '78*  762;  '79,  140,1269. 
Private  and  Corporate  Work. 

Appropriation  by  State,  1844,  for  improvements  badly  applied,  '75,  i,  811. 
Surveys. 
1874.  By  M.  Kingsley,  from  Savannah  Ford  to  H  point  below  Benton,  Tenn.,  '75, 1 

809,810;  '77,  599. 
1877.  Examination,  by  John  S.  Carey,  of  Matthew's  Shoals  and  Maffil's  Island, '77, 

01,598. 


HIL.I.SBOBOirOH  BITER,  FL.A.~(8ee  Tahpa  Bat.) 


HINOHAM  HABBOB,  MASS.— (See  Boston  Harbor.) 


HOIiLtAND,  MICH.— (See  Black  Lajdb  Harbor.) 


HOIiMES  BITEB,  FliA.  AND  A£iA«— (See  Choctawhatohee  Siteb.) 


HOmmOCK'S  INIjET,  llID.-KSee  Delawarb  line,  etc.) 


HOBSESHOE  SHOAL.S.— (See  Delaware  River.) 


HOUSATONIC  BITEB,  CONN.-  In provememt  or. 

Appropriations. 

1871 $15,000, '71,85. 

1872 15,000, '72,  83. 

1873 •  10,000, '73,  91. 

1874 10,000,  '74,  i,  102. 

1875 5,000, '75,  i,  105. 

1878 •.« 5,000, '78,  52. 
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HOV8ATOIVIC  BITKR,  €0]V]!V.--Coiitl]uied. 


Appropriationft— Continaed. 

IWO  (alk 


llotment  for  surrey .. .    f^,  000,  '79,  345. 
1870  (allotment  for  survey ) . .      7, 000,  '79,  345. 
Statements  of  appropriations,  '76^  i,^;  '78^  403. 
Commerce. 
Justification  of  improvements,  '73,  1019:  '72,  894.    ObBtractioDS  to  navigation, 

'72,  894. 
Statistics,  '77,  216;  '78,  403. 
Contracts. 

1871.  B.  W.  Meyers,  for  dredging,  at  18  cents  per  onbio  yard ;  for  rook  removal,  at 
$1.90  per  cubic  yard,  '71, 779.— 1872.  F.  H.  Smith,  for  dredging,  at  23.95  cents  per 
cubic  yard,  '72,  891.  A.  A.  Boaker,  for  building  emban£nent,  '72,  891. — 1877. 
M.  F.  Brainard,  for  dredge,  scows,  and  tug,  '77,  215. — 1878.  J.  M.  Seward,  for 
dredging,  at  16  cent«  i>er  cubic  yard,  '79;  344. 
Abstracts  of  bids.  '71,  778:  '72,  892;  '73, 1014;  '79,  344. 
Docaments.    (Not  published  in  reports.) 

H.  Doc.  62,  41st  Cong.,  2d  Sess.,  '70,  452.    H.  Doo.  95, 4l8t  Cong.,  3d  Sess.,  '71,777.. 
Engineers* 
Chief  or  Engineers. 
Reports,  '70,  31,76;  '71,  85;  '72,  83;  '73^  91;  '74^  i,  102;  '75,  i,  104;  '76^  i,  52;. 
'77,47;  '78,52;  '79,  M. 
Engineebs  in  Charge. 
Mig.  D.  C.  Houston,  1870.    Beport,  '70,  454. 

M^.G.K.  Warren,  1870-75.    Reports, '70,  452;   '71,777,781;  '72,891,893;  '73,. 
1013;  '74iii.  201. 

Usi.  J.  W.  Barlow,  1875  to .    Reports,  '75,  ii,  256;  '76»  i,  226;  '77,  215;  '78,. 

403;  '79,344. 
Absistants. 

T.  G.  Ellis,  '70,  453 ;  '72,  893. 

W.  S.  Edwards,  '70,  45:5 ;  '72,  893.    Report,  '71.  785. 
Henry  Harding.    Reports,  '72,  894;  '73,  1015. 
H.N.  Babcock,  '74,  if,  262.    Report,  '74,  ii,  263. 
T.  N.  Lincoln.    Report,  '75,  ii,  257. 
G.  H.  Bimie.    Report,  '78,  347. 
Estimates. 
By  Migor  Warren,  1871,  for  sea-wall  and  filling,  $130,700;  for  breakwater,  $237,775  p 

for  dredging  at  outer  bar,  $12,000,  '71,  783. 
By  W.  S.  Edwards,  for  a  low- water  channel  7  feet  in  depth,  $24,486^  '71,  711, 786. 
By  H.  Harding,  1872,  for  removal  of  Drew^s  Rock,  |6,285,  '72,  895.    For  building  a 

winff-dam  at  Drew's  Rock,  $627,  '72,  895. 
By  H.  Harding,  1873,  for  widening  and  deepening  channels  and  removing  rocks, 
$58,000,  '7§,  1019.  K  F        iS  8  , 

Financial  Statements. 

'72,  83;  '73,  91;  '74,  i,  102;  '75, 1,  105;  '76,  i,  52;  '77,  47;  '78,  52;  '79,  58. 
Operations, 
1870-71.  Operations  commenced,  '71,  779. 

1871-72.  Wing-dam  built  at  Sow  and  Pigs  Rocks;  28,922.4  cubic  yards  dredjeed 
fh>m  Drew's  Bar,  making  channel  80  ieet  wide  and  7  feet  deep ;  9,447.85  cuoic 
yards  dredged  from  Mill  Bar,  making  channel  42  feet  wide  and  7  feet  deep,  '72, 
83,893,894;  '79,346. 
1872-73.  7,739  cubic  yards  dredged  from  channel  between  Derby  and  Huntington  ; 
channel  1,500  feet  long,  42  feet  wide,  and  6  feet  deep ;  20,385  cubic  yards  dredged 
from  Two-Mile  Island  Bar ;  channel  2,300  feet  long,  75  feet  wide,  and  7  feet  deep ; 
426  cubic  yards  deposited  on  jetty,  '73,  91,1013,1018;  '74,  ii,  263;  '79,  346. 
1873-^74.  Removal  of  2,246  cubic  yards  of  ballast ;  dredging  17,019  cubic  yards  at 
Mill  Bar,  5,052  cubic  yards  at  Drew's  Bar,  70,197  cubic  yards  at  Crofnt's  Bar. 
Results  of  operations,  '74,  i,  102,  ii,  262,  263. 
1874-75.  7,883  cubic  yards  dredged  £rom  Two-Mile  Island  Bar ;  1,795  cubic  yards 
from  Drew's  Bar ;  10,691  cubic  yards  irom  Huntington  Dock ;  7,186  cubic  yards 
from  Crofut's  Bar,  '75,  i,  104,  ii,  256,257,258. 
1875-76.  1,636  cubic  yards  dredged  from  channel  at  Drew's  Rock.  '76,  i,  52,226. 
1876-77.  21,682  cubic  yards  dredged  from  channel  at  Drew's  Rock,  '77,  47,215. 
1878-79.  26,222  cubic  yards  of  material  dredged,  '79, 58, 347.    History  of  oi>erations, 
'79  345. 
Piiysical  Ciiaracteristies. 
Descriptions  of,  '70,  454;  '71,781,784;  '72,894,895;   '73,1016-1019;  '74,  ii,263; 
'75,  ii,  256.    Table  of  tidal  observations,  '71,  779,785;  '73,  1013,1015.    Effect 
of  jetty  at  Drew's  Rook,  '75,  ii,  256;  '76,  i,  226;  '77,  216. 
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HaUSATONiC  RITER,  COM N.^Contiiiaed. 

Plans. 

By  M%jor  Warren,  1B71,  for  improT^ments  of  month  of  river  by  a  sea-waJl  ^100  feet 
long  and  12  feet  high  above  mean  low-water,  8  feet  wide  at  top  and  14  roet  wkk 
at  mean  low-water,  and  by  cloeing  i^ew  ontret  with  riprap  and  brush ;  also  to 
build  a  breakwater  2,100  feet  long  and  6  feet  wide  on  top,  with  batter  4  to  1  to 
foundation,  latter  to  be  of  stone  thrown  to  slope  and  paved  and  proteeted  « 
foot  by  riprap ;  finally,  to  dredge  a  channel  through  outer  bar  200  feet  wid« 
and  7  feet  deep ;  entire  estimated  cost,  $380,475,  *1X  782. 

By  H.  Harding,  1872,  for  removal  of  Drew's  Rock;  estimated  cost,  |6,285,  '72,  895. 

By  Major  Barlow,  1877,  for  removal  of  jetty  and  Drew's  Rock,  '77, 215;  '78^  52, 403: 
•79,  344. 

By  G.  H.  Bimie,  1879,  for  removal  of  jetty,  '79,  348. 
Pr^Jeets* 

By  W.  S.  Edwards,  1871,  for  the  improvement  of  the  river  by  dredging  and  remoTil 
of  rock  to  secure  a  low-water  channel  of  7  feet  in  depth ;  estimated  cost,  $24,4So. 
•71,  781,785,786.    Approved  by  Major  Warren,  '71,  781. 

By  H.  Harding,  1872,  for  building  a  wing-dam  at  Drew's  Rock ;  estimated  co^ 
90«7,    72,  Okf5. 

By  H.  Harding,  1873,  for  channel  150  feet  wide  and  8  foot  deep  at  moutli ;  aad  for 
removing  ballast,  Andrew  House  site,  and  widening  the  channel  from  Derby 
Dock  to  Huntington  to  80  feet  wide  and  7  feet  in  depth ;  also  for  a  channel  of 
same  width  and  depth  to  Shelton :  estimated  cost,  $58,000,  '73,  1019. 

By  Major  Barlow,  1879,  for  a  jotty  6,000  feet  long  and  3  feet  high  at  mouth  of  rircr; 
estimated  eost,  112,000,  '79,  345. 
Surveys. 

Surveys  ordered  and  in  progress,  '70,  31,76;  '71,  85,785. 

1871.  By  W.  S.  Edwards.  '72.  893,895. 

1873.  By  H.  Harding,  of  river  at  the  mouth  and  at  Derby  and  Huntiafton.  *73. 
1015,1018. 

1874.  By  H.  N.  B-tbcock,  from  Mill  Bar  to  railroad  bridge,  '74,  ii,  264. 
1879.  Examination  of  river,  '79,  344 

Maps. 
Section  of  proposed  sea-wall,  '71,  782. 


HUDSON  RITEB,  between  Troy  and  New  Baltimore,  IV. 

Improvement  of. 

Jkppropriations. 

1834 170,000,  '66,  iii,  29,  iv,  215. 

1836 100,000, '66,  iii,  29,  iv,  215. 

1837 100,000,  '66,  iU,  29,  iv,  215. 

1838 100,000,  '66,  iii,  29,  iv,  215. 

1852 50,000, '66,  iii,  29,  iv,  215. 

1864  (allotment) "33, 000,  '66,  iu,  20, 21, 29,  iv,  215 ;  '67,  441. 

1866 50,000, '66^111,  21,29,  iv,  215;  '67,442;  '77,226. 

1867 305,188,  '67,  441. 

1868  (allotment) 85, 000,  '68,  25,  64,  712 ;  '69,  56 ;  '70;  432. 

1869  (allotment) 1 89, 100,  '69.  22,  55. 

1870 40,000, '70,  73;  '71,82. 

1871 40,000, '71,82. 

1872 40,000,  '72,79,801. 

1873 40,000,  '73,  84. 

1874 40,000,  '74,  i,  94,  ii,  159. 

1875 40,000,  '75.1,  100,  ii,  199. 

1876 50,000, '76,  i,  54,238;  '77,49,^^6. 

1878 70,000,  '78,55,412. 

1879 30,000, '79,  60,369. 

Total  to  1879 $1,372,288. 

Lists  of  appropriations  from  1834  to  1879,  '66^  iv,  215;  '77,  226;  '79,  368. 
Commerce. 
'67,412;  '6a  711;  '70,  428;  '71,  723;  '72,  802;  '73,  934 ;  '76^  i,  237 ;  '77,  296. 
Statistics,  •7a  411;  '79.  369, 373. 

*  Erroneously  called  $35,000,  '66,  ii,  24. 28,  iii,  29. 
tErroneonaly  caUed  $90,000,  '69, 885;  '70, 432;  '77, 220. 
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HUDSON  WOYMBtf  between  Tr#y  and  New  Baltimore— ConUnued. 
Contracts* 


Tear. 

Nmm. 

For- 

Remarks. 

References. 

1886 

E.B.Sewaid 

Stone 

'66,  It,  216. 
'67,  444. 

1867 

do 

do 

1867 

do 

Materials  and  labor 

'67,444;  '68,72a,72L 
*6Bt  7'JEi,  7*21. 
'71,720;  '72.709,800; 
'73,U:iJ:   '74,11,158. 
'67.44^;  "68,  7iEO,721. 
'60'  TJi>  Tn 

1868 

do 

do 

1870 

do 

Hemoving  rock. 

Failed  to  complete; 
extended. 

1867 

R.  N.  Grore 

Materials  and  labor 

urn 

do 

WUliam  Fuller 

Materials  and  drodAing. 
Materials     .        . .  .  .T 

1867 

'67,  N4:   '68, 7^). 721. 
»67*444i  •6S,7:*0v721. 
'67,  44i^ 

1867 

S.Canliff.  

do    

1867 

M.  Lewis 

do 

1887 

J.L.Powley 

do 

'68,  7'-Mi,  721. 

1M8 

do 

Thomas  Flood 

...do 

'68,  7'^r(  7;;i 

1867 

Materials  and  labor 

*68,  7M  njL 

1867 

J.  Hotohinson 

M.  O.Caldwell 

Materials 

'68,  720, 721. 

1867 

do    

»68   T'ti  TI] 

1867 

T.  S.  Van  Hovenborgh. . 

D.Davis ^...  ... 

Templeton  6l  Payne   . . 
Plant's  ManolSaotoring 

Company, 
as.  Benson 

Drudffine 

'6S,  T  11  7:;] 

1868 

J^BSaS:.::::.::;;:::: 

'68,  T.^iJ  7''1. 

1888 

Labor  

*6B    7^(^  7:^1 

1868 

l^^ftfArials 

'68,  7:iij,  7i!L 

188B 

Labor  

'68,  720, 721. 
'68,  720, 721. 

1868 

S.  Strong   

White  &  Boynton 

J.  De  Lacey. 

Materials 

1868 

Mat<>rial"  nnd  labor  .... 

'68,  720, 721. 

1871 

Building  dike  

Extended .. 

Completed 

...jlO 

'72,800. 

1873 

do 

do  .    i.. 

do 

'74,ii,15»;'76,ii,195. 
'75,  ii,  195, 196. 

1874 

Repairing 

Biuldimr  dike 

1872 

C.  Johnson 

...do 

'75, 11, 195. 

1874 

W.D.  Foller 

do 

...do 

'75,  ii,  195. 

1876 

do 

do 

'77,227. 

1878 

...do    

J.H.  Marshall 

Materials  and  labor 

Building  dike 

»79,  370. 

1875 

Completed 

'76,  i,  236, 288. 

1877 

do 

'78,  412. 

1878 

do 

do     

'79,  870. 

Abstracts  of  contracts,  '67,  443,444;  '68,  720,721,722;  '70.  433;  '72,  802;  '73,931, 

932;  '74,  ii,  159;  '75,  ii,  195,200;  '76^  i,  238;  '7^  412;  '79,  369,370. 
Bids  thrown  ont  for  attempts  to  defraud  the  government,  '74,  ii,  ir>U ;  for  infor- 
mality, '75,  ii,  200. 
engineers. 
Chief  of  Engineers. 
Reports,  '66,  i,  3,  ii,  24,  28,  41,  iii,  20,  21,  29,  iv,  205;  '67,  43,  444;  ^€8,  64;  '69. 
54,  387;  '70,  72;  '71,  81,  82;  '72,  79;  '73,  84;  '74,  i,  94;  '75,  i,  100;  '76^  i,  54; 
'77.  48. 
Board  of  Enoixbbrs. 
Convened  in  1834 ;  considered  that  an  improved  channel  conld  only  be  maintained 
by  floods ;  recommended  lines  of  longitndinal  dikes  from  Troy  to  New  Balti- 
more, '66,  iii,  20,  iv,  206,  207. 
(Colonel  Totten,  Lientenant-Colonel  Thayer,  and  Captain  Talcott.) 
Convened  May  21,  1867,  at  Albany ;  recommended  adoption  of  modified  project 
for  dikes ;  dredging ;  side  reservoirs,  and  protection  of  banks  by  revetments. 
Report,  '67,  445,  446. 
(Colonels  Bache  and  Brewerton,  Lieutenant-Colonel  Newton,  and  Major  Abbot. ) 
Engineers  in  Charge. 

Capt.  Henry  Brewerton,  1834,  '66^  iii,  21,  iv,  211,  212. 
Capt.  G.  W.  Hughes,  1834,  '66,  iv,  212. 

Mw.  Richard  Delafield,  1852,  '66,  iii,  20.    Report,  '66,  iv,208. 
Col.  J.  D.  Graham,  18^5.     Report,  '66,  i,  37, 40. 
.  Lieut.  CoL  John  Newton,  1866-*—,  '66,  ii,  28,  41,  iii,  20.     Reports,  '66*  iv,  202,  206- 
221;  '67,  441;  '68,  711;  '69,  381;  '70,  427;  '71,  719;  '72,  797;  '73,930;  '74, 
ii,  154;  '75,  ii,  195;  '76,  i,  235;  '78,  411;  '79,  367. 
Capt.  James  Mercur,  in  temporary  charge,  '77,  48.    Report,  '77, 223. 

A.S8ISTANT8. 

Capt  J.  M.  Wilson,  '66*  ii,  41,  iii,  20,  iv,  206;  '67,  43;  '68,  64,  72;  '69,  54,384. 

Report,  '70,  430. 
Capt.  S.  M.  Mansfield,  '71,  81. 
R.H.  Talcott,  '69,  384;  '76,  i,  236. 
Lieut.  J.  H.  Willard,  '72,  798 ;  '73,  930.    Reports,  '73,  933,  934 ;  '74,  ii,  156 ;  '75, 

ii,  195;  '76.  i,  235;  '77,  223:  '7^  411;  '79,  370. 
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BnJDSOM  BITER,  l^tween  Troy 


Neir  BaMmore— Contiooed. 


Bstlmates. 

By  Board  of  EngineerSi  1834.  for  a  system  of  lonffitadinal  pikes  and  occasional  duns. 

$8i9,a34.10,  '66^  iv,  211,  212. 
By  Major  Delafield,  1852,  for  dredging,  etc.,  $50,000,  '66»  i,  3,  iii,  20,  21. 
By  Lieut.  Col.  John  Newton,  1866,  for  dikes,  dredging,  reretments,  etc.,  $^62,297.75, 

'66,  iii,  21,  iv,  218,  219. 
By  Lieutenant-Colonel  Newton,  1867,  for  completion,  $474,109.75,  *67, 442.    ReviMd 

in  1868  to  $511,116.47,  •6a  718,  719. 
By  Lienteuant-Colouel  Newton,  1879,  for  completion  of  existingproject,  $65,016.47. 

•79.  369. 
Expenditnresu 
Injudiciously  expended,  or  lost  from  other  causes  by  the  United  States,  $192,400, 

'66,  iv,  2^0. 
Financial  Statenicuts. 
•67,  441,  442;  •6a  71^;  •69,  55,  385:  ^70,  73;  ^71,  82;  '72,  801;  '73.  84;  '7i.  i,9i 

ii,  159;  '75,  i,  100,  ii,  199;  •76^1,54,238;  ^77,  49,226;  '7a  55,  412;  '79,60,3®. 
Operntions. 
Hiptory  of,  from  1797  to  1866,  '66,  iv,  211,  220. 
1834.  Construction  of  dikes,  dams,  and  revetn^ents,  '6a  i^»  ^l^* 
1854.  Dredging  at  Nine-Mile  Tree  Bar  and  MulPs  Plat  Bar,  '6a  iv,  212. 
1866.  Repairing  dikes,  •6a  iv,  212,  218. 
186&-'67.  Dikes  repaired,  '67,  43,  441. 
1867-'68.  Construction  and  repairs  of  dikes  and  revetments ;  paving  shore  line  and 

dredging,  '6a  64,  65,  71^-715. 
1868-'69.  Construction  and  repairs  of  dikes  and  dredging,  '69,  54,  381-384. 
1869-70.  Construction  and  repairs  of  dikes;  dredging,  and  revetment  built,  '70^72, 

427,430. 
1870-71.  Construction  of  dikes  and  revetments ;  dredging ;  removal  of  part  of  Orer- 

slaugh  Bock  and  old  State  dam ;  repairs,  '71,  82,  719-722. 
1871-72.  Construction  and  repairs  of  dikes ;  dredging  and  removal  of  part  of  Orer- 

slaugh  Rock  by  blasting,  '72,  798-801. 
1872-73.  Construction  of  3,047  linear  feet  of  dike;  repairs,  '7a  84,  930-934. 
1873-^74.  35,028  linear  feet  of  dike  nearly  completed ;  repairs,  '74,  i,  94,  ii,  154, 155. 
1874-75.  Construction,  raising,  and  repairing  dikes,  '75,  i,  10'',  ii,  19^,  196. 
1875-76.  Construction  and  repairs  of  dikes  and  dredging,  '7a  h  54,236, 237. 
1876-77.  Construction  and  repairs  of  dikes  and  dredging,  '77,  49,  224,  225. 
1877-78.  Construction  and  repairs  of  dikes  and  dredging,  under  State  appropria- 
tion, '7a  54,  411. 
1878-79.  Repairs ;  construction  of  dikes  and  piling ;  wreck  removed,  and  dredginf , 

'79,60,367,372. 
Physical  Characteristics, 
Freshets  and  ice  gorges,  '66,  iv,  208.    Mean  flow  and  fall  of  tides,  '6a  iv,  207.    Ve- 
locity of  currents  at  low-water,  '6a  iv,  207.    General  discussion,  '6a  iv,  207. 

208,209,213,214.    Relative  heights  of  tides  and  freshets,  '6a  716.    Effects  ot 

tides  and  freshets,  '75,  ii,  196. 
Plans. 

By  Mr.  Genet,  for  a  ship-canal  from  Albany  to  deep-water  below,  '6a  iv,  211,212. 
Private,  Corporate,  and  State  DFork. 
The  State  of  New  York  expended  for  improvements  between  Waterford  and  Nev 

Baltimore,  as  follows : 


Year. 


1797  to  1866 
1870-71... 

1872 

1873 

1876 

1877 

1878 

1879 


For— 


Repairs  on  dike 

Extension  and  repairs  of  dikes  and  dredging 

Repairs  of  dike  and  dredging 

Dredging  186,709  cubic  yards 

Dredging 

Dredging 

Dredging 


Amount. 


1600, 'ISO  84 
716  84 
50,000  00 
60,000  00 
40,000  00 
15,000  00 
80,000  00 
80,000  00 


References. 


*66,iT.211.212.23a 

'71,  719. 

»73,  932. 

'73,932. 

'76,i.238;  '77,4«.S& 

'77,225. 

'79,878. 

'79,878. 


The  State  of  New  York  lost  by  injudicious  application  of  appropriations,  $215,707. 
'66,  iv,  220. 
Projects. 
By  De  Witt  Clinton,  lau,  dikes  and  dams.  •6a  iv,  211,  212. 
By  Board  of  Engineers,  1834,  for  system  or  longitudinal  dikes  and  occasional  dazu^«: 
estimated  cost,  $819,634.10,  '6a  iii,  20,  iv,  ^,  207,  212,  213. 
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HUDSON  BI¥ER,  between  Troy  anA  New  Baltiiiiore— Contmned. 

Projects  — Continned. 

By  Mi^or  Delafield,  1852,  for  dredging  and  cloaing  island  chutes,  '66^  iii,  20,  21, 
iv,  208, 209. 

By  Lieatenant-Colonel  Newton,  1866,  for  dikes,  dredging,  and  revetments;  esti- 
mated cost,  $862,25^7.75,  »66^  ui,  21,  iv,  213;  '67,  444-447;  '68,  711. 

l8l9-'52.  '67,  446. 

1831.  By  De  Witt  Clinton,  '66^  iv,  207,»211. 

1843.  By  Capt.G.  W.  Hughes,  '66,  iv,  212. 

1852.  By  Major  Delafileld,  '66^  iv,208. 

lo67-'68-*69.  Under  direction  of  Ldeutenant-Colonel  Newton,  by  R.H.Talcott,  be- 
tween Troy  and  New  Baltimore,  and  from  Troy  to  Albany,  '67,  441 ;  '68,  65, 
711;  '69,384.  >    — »      » 

1872.  Under  direction  of  Lieutenant-Colonel  Newton,  by  F.  Yon  Egloffstein  and  R. 
RTalcott,  '72,  801;  '76^  235,  236;  '77,  49,  223. 

1878.  Under  direction  of  Lieutenant-Colonel  Newton,  by  Lieutenant  Willard,  from 
Troy  to  south  end  of  Houghtailing  Island,  '78»  54,  411. 

1879.  Under  direction  of  Lieutenant-Colonel  Newton,  by  Lieutenant  Willard,  of 
various  parts  of  the  river,  '79,- 60,  370. 

Maps. 
Of  a  portion  of  the  river  near  Castleton,  '66»  i. 

[C.  C] 


HUDSON  BITEB,— Dredging  in  fbont  of  Jessbt  Citt. 

Appropriations. 

1875 $25,000, '75, 1,101,  ii,  215;  '77,245. 

Contracts. 

1875.  Curtis,  Fobes  &.  Co.,  dredging,  at  12|  cents  per  cubic  yard,  '76,  i,  243,  244. 
Abstracts  of  contracts,  '76^  i,  244. 

Abstracts  of  bids,  '76^  i,  244.  , 

Enirineers. 
Chief  of  Engineebs. 

Reports,  '75,  i,  101 ;  '76^  i,  55;  '77,  50. 
£nginbeb8  in  Chabgb. 
Lieut.  Col.  John  Newton,  1875.    Reports,  '75,  ii,  215 ;  '76^  i,  243 ;  '77, 245, 246. 
Capt.  James  Merour,  in  temporary  charge,  1877.    Reports,  '77,  245. 
Assistant. 

Julins  H.  Striedinger,  '75,  ii,  219. 
Estimates. 
By  Lieutenant-Colonel  Newton,  for  dredging  in  the  vicinity  of  Pavonia  Ferry  and 
Cunard  docks,  |101,fe07.20,  '75,  ii,  219;^76^  i,  244 ;  '77,  245. 
Financial  Statements. 

'75,  i,  101,  ii,  215;  '76,  i,  55,  244;  '77,  50,  245. 
Operations. 
105,924  cubic  yards  removed ;  dredging  under  contract,  and  57.715  cubic  vards  by 
hired  labor  from  vicinity  of  Jersey  Ferry  slips  and  Cunard  aocks,  '76^  i,  55, 243. 
1877.  Dredging  suspended,  '77,  247. 
PiiTsical  Ciiaracteristios. 

Discussed,  '75,  ii,  216-219;  '77,  246. 
Private  and  Corporate  DForit. 
Dredging  by  several  railroad  and  steamship  companies  in   1874,  at  a  cost  of 
$110,737.95,  '75,  u,  217. 
Projects. 
By  Lieutenant-Colonel  Newton,  1875,  for  dredging  221,300  cubic  yards  from  Pavonia 

Ferry  to  Cunard  docks,  '75,  ii,  219. 
By  Lieutenant- Colonel  Newton,  1875,  for  dredging  to  the  amount  of  the  appropria- 
tion, '75,  ii,  215. 
Secretary^  of  DFar. 

Approves  the  views  of  Chief  of  Engineers  that  dredging  be  suspended,  '77,  247. 
Surveys. 
1874.  Under  direction  of  Lieutenant-Colonel  Newton,  by  Messrs.  J.  H.  Striedinger, 

Preuss,  and  De  Foresta.    Report,  '75,  ii,  215. 
Ib77.  Resurvey  under  direction  of  Lieutenant-Colonel  Newton,  '77,  246. 
Maps.  f 

Of  survey  by  Messrs.  Maueer  and  Sylvester,  '75,  ii,  219. 
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HUMBOIiDT  BAT,  €AL.— Examination  of. 

(See  Pacific  Coast,  Harbor  of  Refuge.) 

Engineers. 

Chikf  of  Engineers. 

Reports,  '77,  1-23;  '78,  136;  '79.  180. 
Engineer  in  Charge. 

Lieut.  Col.  B.  S.  Alexander,  1878-'—.    Report,  '79,  1786. 
Board  of  Engineers. 
Of  the  Pacific  Coast,  met  August,  1876,  to  examine  the  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  view  of  establiahiiig 
a  harbor  of  refuge.     The  Board  of  Engineers  did  not  deem  it  necessary  to 
make  any  plan  or  estimate,  as  they  considered  it  almost  impossible  to  baUd  a 
breakwater  or  jetties  at  this  place.    Reports,  *77,  1052 ;  '79,  1785. 
(Lieut.  Cols.  R.  S.  Williamson,  B.  8.  Alexander,  and  C.  S.  Stewart,  and  M^.  G. 
H.  Mendell.) 
Surveys. 
Examination  by  Board  of  Engineers.    Report,  '77,  1052.    Examination  ordered  by 
act  of  June  18,  1878,  assigned  to  Lieut.  CoL  B.  S.  Alexander,  '78»  136.    Repoit 
'79,  1785. 


HUNTINOTON  HARBOB9  liOng  Island,  IV.  T.— Ibcprovebcent  or. 

Appropriations. 

1872 $22,500, '72,  84. 

Commerce. 

Benefit  of  improvement,  '72,  907. 
Statistics,  '72.  908;  '73,  1028. 
4  Contracts. 
1872.  With  S.  F.  Shelboume,  dredging,  at  30  and  14.98  cents  per  cubic  yard,  '72, 906. 
Abstract  of  bids,  '72,  906, 
Snirineers. 
C'HiEF  OF  Engineers. 

Reports,  '71,  87;  '72,  84;  '73,  92. 
Engineer  in  Charge. 

M^.  G.  K.  Warren,  1871  to .    Reports,  '72,  905 ;  '73,  1027. 

Assistants. 
W.  S.  Edwards,  1871.    Report,  '72,  908. 
J.  H.  Dager,  187-^73.    Report,  '73,  1027, 
i:sftimates.    (See  Projects.) 
Financial  Statements. 

'73,  92,  1027. 
Operations. 

1^2-73.  91,786  cubic  yards  dredged,  '73,  1027. 
Physical  Characteristics. 

Character  of  bed,  '72,  907 ;  '73,  1027.    Tides,  '72,  907 ;  '73,  1029. 
Projects. 
By  MaJ.  G.  K.  Warren,  for  dredging  a  channel  at  the  entrance  of  the  harbor  900  feet 
wide  and  8  feet  deep  at  mean  low-water,  and  in  the  inner  harbor,  the  channel 
to  be  150  feet  wide  at  the  bottom  and  8  feet  deep  at  mean  low- water,  at  an  esti- 
mated cost  of  $22,780,  '72,  905,  907,  909. 
Siiirveys. 
1836.  Included  in  Coast  Survey,  '72,  907. 
1871.  By  W.  S.  Edwards,  '72,  907.    Report,  '72,  908. 


HURON  AND  EBIE.—CuANNBL  to  connbct  Lakbs. 

£nirineer8. 

C'niEF  of  Engineers. 

Report,  '74,  i,  48. 
Board  of  Engineers. 

1874.  Considered  excavations  necessary  at  four  different  points,  viz :  let,  Saint 
Clair  Flats  Ship  Canal;  2d,  Lake  Saint  Clair:  3d,  Detroit  River  at  the  Lime 


Kilns ;  4th,  mouth  of  Detroit  River. 
(Mtgors  Comstock  and  Weitzel.) 


Report,  ^74,  i,  213. 
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HUROIV  ANP  KRI£.-OontiBaed. 

Estimates.    (See  Plans. ) 
I^eyiiilatl^ii, 

A  resolution  of  the  House  of  Representatives  December  18,  1873,  called  for  an  ap- 
proximate estimate  of  the  expense  of  deepening  and  widening  the  navigable 
channels  of  the  rivers  and  waters  connecting  these  lakes  for  practical  naviga- 
tion for  vessels  drawing  20  feet  of  water,  '74,  i,  48,  213. 
JPIavs. 

By  Board  of  Engineers,  1874,  for  dredging  at  Saint  Clair  Flats  Ship-Canal.  Lake 
Saint  Ciaix^  and  month  of  Detroit  River;  also  removal  of  rock  by  blasting  at 
tiie  Lime  Kilns  crossing,  Detroit  River ;  estimated  cost,  if  partly  in  Canaman 
waters,  1^790,907;  if  wholly  in  American  waters,  |:),930,901,  '74,  i,  214. 


HITBOBI  HABBOB,  OHIC—Improyemsnt  of. 


kppMpriatiom»« 


$5,000  00,  '66^  iii,  :Q. 

1828 4, 413  35,  '66,  iii,  33. 

1829 5,935  00,  '66,  iu,  33. 

1830 1,880  36,  '66,  iii,  33. 

1831 3,480  00.  '66^  iii,  a^ 

1832 1,500  00, '66^  iii,  33. 

1834 6,700  00, '66,  iu,  33. 

1836 4,300  00,  '66,  iii,  33. 

1837 2.565  00, '66^  iii, :». 

1838 5,000  00, '66,  iii,  33. 

1844 5,000  00,  '66,  iii,  33. 

1852 10,000  00,  '66.  iii,  3a 

1866 39,000  00.  '66,  iii,  33. 

1874 1,500  00,  '74,  i,  49. 

1875 1,000  00, '75,1,56. 

1878 1,000  00, '78,  129,1256. 

Total  to  1879 $96,273  71,  '79.  1687. 

List  of  appropriations,  1826  to  1876,  inclusive,  '77,  960. 
Commerce. 

Statistics,  '66,  iii,  33,  iv,  75:  '68.  152;  '69,  132;  '70,  174;  '71, 193;  '72,  228; '73, 
331;  '74,  i,  218;  '75,  i,  298 ;  '76,  u,  556 ;  '77.  960;  '78,  1255;  '79,  1687. 
Contracts. 

1866.  W.  H.  Mott,  labor,  '66,  iv,  74.    F.  D.  Eetchum,  stone,  spike,  and  timber,  '66, 
iv,  74.    James  Loveday,  iron,  '66,  iv,  74. — 1867.  firooks  &  Adams,  timber,  '67, 
142,  232,  233.    Brooks  &  Adams,  materials  and  labor,  '68,  149.— 1869.  William 
Nicolls,  materials,  labor,  and  dredging,  '70,  174,  176  ;  '71, 192. 
Abstracts  of  contracts,  '66,  iv,  74 ;  '67.  232,  233 ;  '68,  152 ;  '70,  176. 
Abstracts  of  bids.  '66,  iv,  32,  33;  '70,  175. 
Form  of  bids,  '66,  iv,  32. 
]>ocameiits«    (Not  printed  in  reports. ) 

All  details  relating  to  this  improvement  previous  to  1667,  S.  Doc.  42,  35th  Cong.,  1st 
Sess.,  containing  report  of  CoL  J.  D.  Graham,  in  1857,  '66,  i,  5. 
Enirin^ers. 
Chief  of  Exoineers. 
•66,  iv,  31.    Report*,  '66,  i,  5,  ii,  41,  iii,  5,  6,  33:  '67,  20;  '68,  39;  '69,  37;  '70, 
48:  '71,  46;  '72.  43;  '73,  43;  '74,  i,  49;  '75,  i,  54;  '76,  i,  107;  '77,  113;  '78, 
129;  '79,  171. 
Engineebs  in  Chabge. 
Maj.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42.  35th  Cong.,  1st  Sess. 
Col.  T.  J.  Cram,  1806-^69.    Reports,  '66,  iv,  30, 73 ;   '67,  142, 148, 230-233. 
Mty.W.McFarland,  1869-'71.    Reports,  '69,  131;  '70^  174. 
Capt.  G.  L.  Gillespie,  1871-'73.    Reports,  '71,  192 ;  '72,  228. 
Maj.  F.  Harwood,  187»-74,  '73,  331 ;  '74,  i,  218. 
Lieut.  Col.  C.  E.  Blunt,  1874-76.    Reports,  '75,  i,  297 ;  '76,  ii,  555. 
Maj.N.Michler,  1876-78.    Reports,  '77,  959;  '78,  1255;  '79,  1673. 
M%i.  John  M.  WOson,  1878-'—.    Report,  '79,  1686. 

AfjglgTAJfTS. 

Capt.  F.  IJ.  Farqnhar,  '66,  ii,  41,  iv,  30, 31. 
Capt.  G.  J.  Lydecker,  '68,  151. 
Capt.  M.  B.  Adams,  '75,  i,  292. 
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HUBOBI  HABBOB,  OHIO— Contmned. 

Estimates. 

By  Major  Graham,  for  improvement  of  harbor,  $39,000 ;  for  repairs  of  piers,  $26,782. 

By  Colonel  Cram,  for  annual  preservation,  $2,000,  '68,  149-151. 

By  Major  McFarland,  $1,500,  '69,  131. 

By  Major  McFarland,  for  repairs,  $2,500;  for  annual  repairs,  $1,500,  '69,  13L 

By  Captain  Gillespie,  for  annual  repairs,  $1,000,  '71,  193. 

By  Major  Harwood,  for  entire  ana  permanent  completion  of  repairs,  $2,000,  '73^ 

331 ;  $1,000,  '74,1,  218. 
By  Mfyor  Michler,  for  repairs  to  piers,  $1,000,  *77, 959. 

Br  Mtgor  Wilson,  for  rebuilding  superstructure  to  both  piers  and  breakwstcr. 
^    $25,000,  '79,  171, 1686. 
Financial  Statementfi. 
'66,  iv,  31;  '67,  142,148;  '68.  149,151;  '69,  131;  '70,  174;  '71,  192;  '72.  228;  '73, 

332;  '74.  i,  218;  '75,  i,  298;  '76.  ii,  555;  '77,  960;  '78, 129,1256;  '79, 171,  l&^. 
Operations. 
No  record  of  details  prior  to  1867.    Suspended  since  1852,  '66^  i,  5. 
1866>'67.  Both  piers  repaired  and  cribs  replaced  ;  amount  expended,  $10,960.24,  '61, 

142,148;  '68,  40. 
1869.  No  operations,  '69,  131. 
1670.  Piers  repaired  and  sand  and  rock  removed  from  channel  by  dredging,  '70^  48: 

'71,  192. 
1872.  Operations  suspended,  '72,  228. 

187a-74.  Repairs  to  piers  by  day  labor,  '73,  331 ;  '74,  i,  49. 
1875-76.  Repairs  and  dredging,  '75,  i,  298;  '76^  ii,  555. 
1^77-78.  Operations  suspended,  '77,  959. 
1876-79.  Repairs  to  piers,  '79,  171, 1673, 1686.    Partial  history  of  operations  from 

1826  to  1877,  '77.  959. 
Projects. 
Historv  of  the  original  projects,  '77,  959. 
By  Colonel  Cram,  for  repairs  to  the  piers;  estimated  cost,  $26,782,  '66^  iv,  31;  '67, 

142;  '6a  149. 


By  Major  McFarland,  for  re])airs  to  piers  and  dredging,  '69,  131 ;  '70^  174. 
By  Major  Harwood,  for  repairs  and  dredging,  '73,  331 ;  '74,  i,  218. 
By  Major  Michler,  for  repairs  to  piers,  '77,  959. 


By  Major  Wilson,  for  rebuilding  superstructure  to  both  piers  and  breakwater  At 
inner  end  of  Che  west  pier,  '79,  1686. 
Surveys. 

Map  showing  location  of,  '66,  i. 

[C.  C] 


BnJBOM  (liAKE),  HARBOR  OF  REFUOE  OM. 


^'77,929;  '79,  1646. 


A  ppropriatlons* 

1871 $100,000,^ 

1872 100,000, 

1873 75,000, 

lt?74 75,000, 

1875 100,000, 

1876 75,000, 

1878 100, 000, '78,  125. 

1879 75,000, '79,  168. 

Total $700,000. 

Statement  of  appropriations,  '77,  929 ;  '78, 1120.    Least  amount  required  annually, 
$200,000,  '73,  296;  '75,  i,  277;  '76^  ii,  540. 
Commerce. 

Requirements  of,  discussed,  H.  Doc.  60,  4l8t  Cong.,  3d  Sess.,  page  95,  '72,  219.  Ko 
doubt  as  to  importance  of  the  work  (Major  Poe),  '72,  213 ;  *7%  i,  21 1.  Impor- 
tance does  not  justify  the  expense  (Board  of  Engineers),  '73, 295.  Its  importancf 
established  bv  experience  (Major  Weitzel),  '75,  i,  277 ;  '76,  ii,  540.  Harbor  used 
by  637  boats  in  one  season,  '78,  125, 1122.  List  of  number  of  vessels  using  the 
harbor  from  1875  to  1879,  '79,  1645, 1649. 

Statistics,  H.  Doc.  60,  4l8t  Cong.,  3d  Sess.,  page  96 ;  '72,  213;  '74,  i,  211 ;  •76»  ii, 
359,540;  '77,  930,932;  '78,  1120;  '79,  1640. 
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HUBOBr  (UkKJB),  HARBOR  OF  RfiFUOE  OBT-Continaed. 

Contracts. 

Dale  &  DayidjM>n,  '74,  209.  H.  S.  Dale,  '77,  926.  Hemenway  &  Hays,  '77,  926; 
'78^  1219.  Charles  S.  Barker,  removing  -wreck,  '77,  926;  and  bowlders,  '78, 
1219.    Farria  &  Garfield,  for  timber,  O.  J.  JonniogB,  for  stone,  1879,  '79,  1647. 

Abstract  of  bids,  '73,  297,296;  '75,  i,  278;  '77,  930;  '79,  1646. 

Abstract  of  contracts,  '79,  1647. 

Chief  of  Engineers. 
Beports,  '70, 46 ;  H.  Doc.  60,  41st  Cong.,  3d  Sess.,  page  8,  '71,  44 ;  '72,  41 ;  '73,  41 : 
'74,  i,  47;  '75,  i,  51;  '76,  i,  105;  '77,  110;  '78,  125;  '79,  167.    Approves  Sand 
Beach  project,  '73,  29;>. 

BOABD  OF  EnGINBEBS. 

Convened  October  19,  1871,  '72,  209;  examined  proposed  sites,  reported  against 
them,  recommended  farther  examination  made  near  Point  anx  Barques,  and  ad- 
ionmed^  '72,  210.  Beconvened  Jnly  17,  1872,  recommended  that  examination 
be  contmned  to  t<he  southward  not  to  exceed  40  miles  from  Point  aux  Barqaes, 
and  adjourned,  '72, 212.  Again  reconvened  October  9, 1872,  discnssed  the  merits 
of  various  sites,  adopted  that  at  Sand  Beach  as  the  least  expensive,  and  submits 
project  for  breakwater  there  to  cost  $1,452,550,  '73,  294;  but  does  not  recom- 
mend BO  large  an  expenditure,  '73,  294. 

(Colonels  Macomb  and  Woodruff,  Lieutenant-Colonel  Foster,  and  Majors  Corn- 
stock,  Poe,  and  Farquhar;  the  latter  relieved  beiore  final  action,  '73,  295.) 
Engineers  in  Charge. 

Maf.  O.  M.  Poe,  1870  to  May,  1873,  '70,  46.  Beport,  '72,  209, 217 ;  H.  Doc.  60,  41st 
Cong.,  3d  Sess.,  page  93. 

MiJ.  G   Weitzel,  May,  1873-'—.    Beports,  '73,  286,295;  '74,  i,  209;  '75,  i,  276; 
'76.  ii,  538;  '77,  925;  '78,  1219;  '79,  1645. 
Assistants 

W.  H.  Heardiug,  1871,  H.  Doc.  60,  41st  Cong.,  3d  Sess.,  pages  93,95. 

Capt.  J.  A.  Smith,  '72,  211.    Beport,  '72,  218. 

H.  A.  Ulffers,  '72,  217. 

B.  J.  Cram,  '72,  217;  '75,  i,  276. 

Capt.  A.  N.  Lee.    Beports,  '74,  i,  209;  '75,  i,  276;  '76,  ii,  538;  '77,  931. 

C.  P.  Gilbert,  '75,  i,  276;  '77,  926;  '78*  1219.    Beports,  '78,  1120;  '79,  1647. 
fistimates. 

By  M%jor  Poe,  for  breakwater  at  Sand  Beach,  $328,000,  H.  Ex.  Doc.  60,  41st  Cong., 
3d  Sess.,  page  95 ;  $500,000,  '71,  44 ;  '72,  213. 

By  Captain  Smith,  for  breakwater  at  Port  Hope,  $477,744,  '71,  44 ;  '72,  221. 

By  Board  of  Engineers,  for  Sand  Beach  breakwater,  $1,452,550,  >73,  294;  '78,  1120. 
Estimated  and  actual  cost  compared,  '77,  927.  Probable  cost  based  on  experi- 
ence, $885,000,  '77,  929;  '78,  1120;  '79,  1646. 

Ftnaneial  Statements. 

'72,  213;  '73.  41;  '74,  i,  211;  '75,  i,  277;  '76,  ii,  540;  '77,  930;  '78,  125,1120;  '79, 

168, 1646. 
liegislatlou.    (See  also  Appropriations.^ 
Act  for  government  of  harbor  submittea  by  Mi^or  Weitzel,  '77,  927;  '78,  1120. 

Beasons  for  its  necessity,  '77,  929 ;  '79,  1645. 
Operations.    (See  also  Surveys.) 
1872-73.  Proposals  advertised  for  April  19,  1873.    First  contract  awarded  to  Dale 

&  Davidson  May  20,  lo73,  '73,  296,297,298. 
1873-74.  Preparations ;  4  cribs  sunk,  '74,  i,  209. 
1874-75.  1,485  Unear  feet  of  breakwater  (24  cribs)  settled  to  June  30,  1875,  '75,  i, 

276. 
1875-76.  3.070  linear  feet  of  breakwater  to  June  30,  1876,  '76,  i.  105.    Cribs  38  feet 

by  65  leet,  25  feet  by  50  feet,  and  18  feet  by  45  feet  sunk  witnont  superstructure, 

'76,  ii,  538;  by  Major  Houston's  method,  '75,  i,  276.    Pier-Ught  established 

October  25,  1875,  '7^  ii,  538. 
1876-77.  9  cribs  sunk  in  1877,  '77,  931 ;  and  2,310  feet  of  sea-arm  in  place,  '77,  110. 

Eemoval  of  wreck  of  City  of  Buflfalo,  '77,  930. 
1877-^8.  Superstructure  bnilt  over  13  cribs  and  5  cribs  built  and  sunk ;  bowlders 

removed,  '78,  125.    Eepairs,  '78,  1120, 1219.    History  of  the  work,  '77,  926. 
1878-^9.  Superstructure  of  5  cribs  completed,  the  bottoms  for  several  more  were 

finished,  and  a  small  quantity  of  dredging  was  done,  '79,  167. 

Physical  Characteristics. 

Of  proposed  sites,  Port  Hope,  Sand  Beach,  and  Blue  Ledge,  H.  Doc.  60,  41st  Cong., 
3d  Sess.,  page  93,  '72, 218.  Unfavorable  holding-ground  along  50  nules  of  coast, 
'73,293. 
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HURON  (UkKE),  HABBOB  OF  BEFUOB  OlV-ContuiMd. 

Plans.    (See  also  Surveys.) 
Three,  by  Mi^or  Poe,  for  breakwater  at  Sand  Beach,  H.  Doe.  60, 4l8t  Cong.,  3d  Sen^ 

page  IM.    Point  aux  Barques  the  central  point,  '72,  221. 
By  Mr.  Stafford,  for  harbor  at  Port  Hope,  '72, 220;  H.  Doo.  60,  41st  Cong.,  3d  Ses.. 

page  93. 
By  Capt.  J.  A.  Smith,  for  crib  breakwaters  4,800  feet  long,  to  cost  $477,744,  '72, 2^: 

Major  Poe  approves,  '72,  221 ;  but  asks  for  a  board  of  engineers,  'Tl«  44 ;  '7Z 

222.    (See  Projects  and  Estimates. ) 

Projects. 

Of  Board  of  Engineers,  for  br<^akwater  at  Sand  Beach,  to  cost  $1,452,550,  '73,  2di 
Approved  by  Chief  of  Engineers,  '73,  292.  Described  in  full  by  Miyor  Weitzel 
'77,  926. 

Surveys* 

Directed  b:^  act  approved  July  11,  1870,  '70,  46.  Miyor  Poe  reports  thst  raedal 
survey  is  unnecessary  and  recommends  Sand  Beach  Bay  as  the  site^  wit£  esti- 
mates for  2,800  feet  of  pier  to  cost  $328,000.  Discussion  of  sites,  H.  Diw.  &>,  4Ut 
Cong.,  3d  Sess.,  page  9^.  Surveys  made  at  Port  Hope,  Sand  Beaob,  and  Blv 
Ledge,  but  no  site  selected,  '71,  44;  '72,  209.  Migor  Poe  lecomnmpflu  PMt 
Hope,  '71,  44.  Survey  made  at  Point  anx  Barques,  '72,  211.  Survey  lor  loca- 
tion of  site  ordered,  '72,  217.  Report  on,  by  Captain  Smith,  with  plana  and 
estimates,  '72,  218.    (See  Plans  and  Estimates.) 

Maps. 
Of  location  of  work,  '77,  930,    Of  the  harbor,  showing  the  oonditioii  of  the  worfc 
June  3, 1879,  '79,  1646. 

[S.O.L.P.] 


HTANBIIS  HABBOB  BBEAKITATBB,  HA88. 

Appropriations. 

1827 $10,650  00.    Act  of  Maroh  2. 

1830 6,517  82.    Act  of  April  30. 

1831 8,400  00.    ActofMarch2. 

1832 7,000  00.  ,Act  of  Julys. 

1833 5,000  00.    Act  of  March  2. 

1834 10,000  00.    Act  of  June  28. 

1835 9,000  00.    Act  of  March  3. 

1837 5,000  00.    ActofMareh3. 

1838 8,764  00.    Act  of  July  7. 

1852 5,000  00.    Act  of  August  3a 

1870 12,000  00, '70,  79;  '71,895.  ^ 

1871 10,000  00. '71,  95,896;  '72,953. 

1873 10,000  00,  '73,86. 

1874 5,000  00, '74,  i,  96,  ii,  181;  '7$,  i,10a 

1878 3,000  00,  '78,46,226. 

1879 2,500  00,  '79,  53,297. 

Total  to  1879 $118,431  82 

Commerce. 

'70,  469;  '73,  86. 

Statistics,  '74,  U,181;  '75,  ii,268;  '79,  297. 

Contracts. 

1870.  George  Clapp,  repairing  breakwater,  at  $36.62  per  linear  fbot,  '71,  897. — 187L 
George  Clapp,  repairing  and  completing  breakwater,  at  $37.50  per  linaar  loot. 
'71,  897.— 1873.  Dawson,  Tank  &  Co.,  mnite,  at  $4.40  ner  ton,  '73,  949.— IWi 
J.  H.  White,  granite,  at  $1.97  per  ton,  '79, 296.— 1879.  Franklin  Crocker,  removil 
of  wreck,  $370,  '79,  296. 

Abstracts  of  bids,  '71,  896;  '73,  949;  '75,  ii,2e7;  '79,  296. 
Docnments.    (Not  printed  in  reports.) 

Report  of  Lieut.  Col.  C.  E.  Blunt,  1852,  '73,  948.  Report  of  Mijor  Warren,  1873,  '73, 
947.    Report  on  importance  of  early  removal  oia  wreck,  '79,  296. 

Enirlneers. 

Chief  of  Enoinbers. 
Reports,  '66,  i.7;  '70,  79;  '71,  95;  '72,  94;  '73,  86;  '74,  i,96;  '75,  i,  106:  '76.  i. 
48;  '77,  42;  '78,  46;  '79,52. 


BITERS   AND   HIBBORS. 


251 


HTAHnVIS  HABBOB  BBEAKHTATfiB,  IIIA88«-Continued. 

C  nirineers— Continned. 
Engineers  is  Charge. 
Col.  J.  D.  Graham,  1865.    Report,  '66,  i,  41. 
Mig.  D.  C.  Houston,  1869.    Report,  '70,  459. 
Lieat.  Co).  J.  G.  Foster,  1870.    Report, '70,  467. 
Lieut.  Col.  George  Thom,  1871-73.    Reports,  '71,  695 :  '72,  952. 
Maj.  G.  K.  Warren,  1873-'—.  Reports,  '73,  947 :  '74,  ii,  180 ;  '75,  ii,  266 ;  '76,  i,  203 ; 
•77,  193, 194 ;  '78,  225;  '79,  295. 

Aofi  I  STA  NT 

Percy  m!  Blake.    Report,  '74,  ii,  181. 
Estimates* 

By  Mi:gor  Houston,  1870,  for  completion  of  the  work,  $93,000,  *70,  460. 

By  Lieutenant- Colonel  Thom,  lOTl,  for  completion  of  the  work,  $10,009,  '71, 95 ;  '72, 

94,952. 
By  Major  Warren,  1873,  for  increasing  the  width  of  the  base  of  Ihe  breakwater, 

$25,000, '73,  86,948,949. 
By  Ms^or  Warren,  1879,  for  completion  of  existing  project,  |5,000,  '79,  297, 
Expenditures. 

1«^^'.I7,  $70,931.82,  '73,  947.    For  repairs,  1853,  $5,000,  '73, 948. 
Financial  Statements. 

•70,79;  '71,95,896;   '72,94,952;  '73,86,949;   '74,  i,96,ii,  181;   '75,1,106,11,268; 

'76,  i,  48, 203;  '77,42,194;  '78,46,2*^6;  '79,53,297. 
Operations. 

Summary  of,  prior  to  1870,  '70, 469 ;  '73,  947 ;  '75,  ii,  267 ;  '79, 295. 

1870-71.  300  linear  feet  of  breakwater  rebuilt,  '71,  96, 895. 

1871-72.  250  linear  feet  oi  breakwater  rebuilt,  '72,  94, 953. 

1872-73.  Repairs  in  progress,  '73,  86, 949. 

1873-74.  220  linear  feet  of  breakwater  rebuilt,  '74,  i,  96,  ii,  180. 

1874-70.  1,450  tons  of  riprap  placed,  on  the  outside  mainly,  '75,  ii,267. 

1875-76-77-78.  Operations  suspended, '76,  i,  48, 263;  '77,194;  '78,46,225. 

187d>79.  Strengthening  the  breakwater  by  riprap ;  1,675  tons  of  ^anite  used,  '79, 

52,296. 
Physical  Characteristics. 

Description,  '70,  459 ;  '74,  ii,  182. 
Prelects. 

Description  of  original  projeet,  '72, 952;  '73, 947. 

By  Major  Houston,  1870,  for  completion  of  the  breakwater,  '70,  460,;  '72,  952. 

By  Major  Warren,  1873,  increasing  width  of  base  of  breakwater  and  otherwise 

strengthening  it,  '73,  948 ;  '74,  ii,  180. 
Surveys. 

1852.  Examination  by  Lieutenant-Colonel  Blunt,  '73, 948. 

1869.  Examination  by  Major  Houston,  '70,  459. 

1873,  Under  direction  of  Major  Warren,  by  Percy  M.  Blake,  '73, 948.    Report,  '74, 

ii,  180, 182. 
Maps. 
Sketch  showing  proposed  work,  by  Major  Houston,  '70,  460. 


IIXIIVOIS  BITER.— iMPROTEaCBNT  OF. 

A  ppropriations. 

1852 $30,000, '66,  ili,  35;  '79,1569. 

1867 '20,000,  '67,270. 

1868 84, 160, '67. 54 ;  '70,60;  '79,1575. 

1870 100,000,  '70,60. 

1873 100,000, '73,53. 

1874 75,000, '74,  i,  60. 

1875 75,000, '75,  i,  65. 

1876 40,000,  '76,i,84. 

1878 75,000, '78,  119,1192. 

1879 40,000, '79,159,1571. 

Total  to  1879 $639, 160. 

Statement  of  reversions  to  United  States  Treasury,  '72,  312.    Statement  of  total 
applied  to  jetties  and  dredging,  '76,  i,  679 ;  '79, 1576, 1584. 

*  Allotted  from  Western  and  Northwestern  Rivers. 
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II.I.I1VOIS  RITEir-Coiitmaed. 

Commerce. 

Work  demanded  by  interests  of,  '68,  371.   (See  Defense. )    Value  of  improvement  to, 

•68,452;  '71,278. 
Statistics, '70, 320;  '74,1,321,323;   '75,1,473;   '76,1,681;   '77,555;    •78,1197: 

'79, 1572. 

Contracts. 

1869.  F.  D.  Van  Wagenen,  for  dredging  between  the  town  of  Heniy  and  Coppena 
Creek, '70,  322;  completed  Julv,  1871,  '72,  311.— 1870.  J.  T.  Hajden  (expendi- 
ture of  appropriation  of  1870,  $100,000),  for  dredging  and  construction  of  duni 
between  Copperas  Creek  and  mouth  of  river,  '71, 277,282;  '72,  311 ;  completed 
July,  1872,  '72,  311.— 187H.  W.  Johnson,  for  foundation  for  the  lock  near  Cop- 
peras Creek,  delay  and  tardiness  of,  '74,  i,  317,  318,  322.  Allotment  exhansted 
and  contract  completed  (September,  1874),  75,  1,  467,  469,  475. — 1874.  W. 
Johnson  (expenditure  of  allotment,  $20,000,  fh>m  appropriation  of  ld7:)\  for  hire 
of  dredge  and  equipment,  at  $12  per  hour,  to  restore  channels  of  187l-'72,  '74, 
i,  319;  completion  of,  August,  1874,  '75. 1,  469.  G.  Williams  (expenditnre  of  ap- 
propriation of  1874,  $75,000),  for  dreaging,  construction  of  dams,  Jetties^  and 
repairs,  '75, 1, 470, 475 ;  contract  extended ;  completed  October,  1875,  '75,  i,  47^ 
475;  '76,  i,  676,  683.-1875.  W.  Patrick  (expenditure  of  appropriation  of  1873, 
$75,000),  for  dredging,  construction  of  dams  and  jetties,  '75,  i,  471, 475 ;  '76,  i, 
676;  contract  extended  to  October,  1876,  '76,  i,  683;  completed,  '77,  546,  549; 
renewed  with,  October,  1876  (for  expenditure  of  allotment  of  $10,000  fntm 
appropriation  of  1876,  $40,000),  on  same  terms  as  preceding  contract :  completed 
October,  1876,  '77,546,549,553.-1877.  H.  8.  Brown  (expenditure  of  tmlanee  of 
appropriation  of  1876),  for  dredging,  construction  of  dams  and  jetties,  *77,  546, 
549,  553 ;  extended  to  June,  1878,  '78, 1197.  Operations  under  contract  five 
1869  to  1878,  '79,  1581.    Objections  to  present  laws  regulating,  '68,  391. 

Proposals. 
For  dredging,  hire  of  dredge  and  equipment,  construction  of  brush  dams,  Jetties, 
riprap,  and  training  walls,  '70,  221 ;  '71, 281 ;  '75,  i.  474 ;  '77,  553.     For  lock 
foundation  at  Copperas  Creek,  '74,  i,  322. 

Defense. 

Improvement  required  to  pass  gun-boats  from  Mississippi  Blver  to  lakes,  '68, 441 
Naval  and  military  considerations  favoring  Improvement, '68, 450 ;  '70,304; 
'79, 157.3. 

Documents*    (Not  printed  in  reports.) 
U.  Doc.  16, 40th  Cong.,  Ist  Sess.,  '67,  37, 269 ;  '79, 1573. 

Engineers. 

Chief  of  Engineers. 
Reports, '67, 37;  '68,54;  '69,46;   '70,60;  '71,54;  '72,50;  '73,53;   '74,1,®; 

'75,  i,  64;  '76,  i,  83;  '77,  «>;  '78,  119;  '79,  158,  1584.    Order  (August,  1866), 

assigning  Lieutenant-Colonel  Wilson  to  charge,  '67, 273. 
Board  of  Engineers. 
1867.  Organization  of;  survey  and  examination  under  direction  of,  '67,  270.     VUn 

of  improvement ;  recommended  the  widening  and  deepening  of  present  canil 

from  Bridgeport  to  Lake  Joliet ;  thence  by  nver  (except  at  Grand  Bapids)  to 

mouth,  '68,  440;  '79,  1574, 1576. 
(Lieutenant-Colonel  Wilson  and  W.  (hooding,  U.  8.  C.  E. ) 
Engineers  in  Charge. 
Lieut.  Col.  J.  H.  Wilson,  1866-70,  '67,  ^TS.    Eeports,  '66, 11, 41 ;  '67,  269 :  '68, 339, 

438;  '69,  217;  '70,  303;  '71.  264. 
Col.  J.  N.  Macomb,  1870-'77.    Reports,  '71,  258 ;  '72,  281 ;  '73,  437 ;  '74, 1, 317 ;  '75, 

1,467*  '76  i  674*  '77  5^. 
Capt.  g!  J.  Lydecker,  1877-^—,  '78, 1190.    Reports,  '78, 1190 ;  '79, 1669, 1572. 
Assistants. 

Capt.  P.  C.  Hains,  '66, 11, 41. 

J.  Worral, '67,  270.    Report, '68,  459. 

G.  B.  Griffin,  '67,  270 ;  '68,  3t9. 

G.  A.  Keefer,  '67,  270 ;  '68,  389 ;  '69,  217. 

L.  L.  Nichols,  '67, 270 ;  '68,  389. 

R.E.McNath,'67,271;  '68,389.    Reports, '69, 219;  '70,313;  •71,271;  '72,  3U. 

LD.McKown,'7O,320. 

R.  A.  Brown,  '72,  315.    Reports,  '74,  i,  318 ;  '75,  i,  468 ;  '76, 1, 675. 

H.A.Ulffer8,'68,389;  '69,217,219;  '71,265;  '77,548. 

W.  Hormuth, '69,  219. 

8.  T.  Abert,  '68, 449 ;  '79,  1572. 
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ILI«I]ff CIS  BIT£R--Coiit]niied. 

Kstiniateft. 

By  S.  T.  Abert,  for  improvement  ftom  La  Salle  to  mouth,  by  dredging  and  wing- 
dams,  to  give  an  available  depth  of  4  feet,  11,528,450,  '68,  449 ;  '79, 1573.  For  a 
depth  of  6  feet,  by  drawing  a  supply  from  Lake  Michigan,  more  than  $38,000,000, 
'68,450,453. 

By  Board  of  Engineers  (see  Projects),  for  widening  and  deepening  present  canal 
to  Lake  Joliet,  and  from  thence  tbo  improvement  of  river  by  locks  and  dams, 
|18,'^17,242,  '68, 390, 453, 467 ;  '79, 1574, 1577.     Detaiht  of,  '68,  456. 

Of  cost  of  completion  of  modified  project  of  1870,  formation  of  channel  (150  feet  by  4 
feet)  by  dredging  and  wing-dams,  $391,912,  less  appropriation  of  1870,  (100,000, 
$291,912,  '71.  279. 

Of  cost  of  completion,  $350,000 ;  cause  for  increase,  '72,  281, 314.  Of  cost  of  lock 
foundation  at  Copperas- Creek,  $72,479,  '74,  i,  319. 

Of  cost  of  completion  (dredging  and  wing-dams),  $120,000, 

By  Capt.  G.  J.  Lydeoker,  1879,  to  obtain  a  channel  200  feet  wide  and  ^  feet  deep  by 
di«dging  and  wing-dams,  $250,000,  '79, 158, 1571. 
Financial  Statements. 

'67,271;  '68,391;  '69,218;  '70,60;  '71,64;  '72,281;  '73,53;  '74,i,60;  '75,1,65; 
•76,i,83;  '77,86;  '78,119,1192;  '79,159,1571,1584. 
I^effislatlon* 

Act  of  Congress,  June  23, 1866,  under  which  W.  Gooding  was  appointed  to  co-operate 
with  officer  in  charge,  '67,  37, 270.  Action  recommended  providing  for  early 
commencement  of  work,  '67, 271.  Possible  effect  of  adoption  of  new  constita- 
tion  by  State,  *70,  304.  Construction  of  lock  and  dam  at  Henry  ordered  by 
generfu  assembly  of  Illinois,  '69,  46, 218.  Becommendation  that  Illinois  River 
be  included  with  Mississippi  River  in  act  providing  for  sheer-booms  and  piers. 
77,  5d1» 

Operations. 

1859.  Former  dredeing  on  river,  effect  of,  '69,  218.  Order  in  which  improvements 
should  be  ma&  (under  project  of  Board  of  Engineers,  1867),  '68, 452. 

X869-^0.  Dredging  on  bars  to  give  a  depth  of  7  feet  between  Henry  and  Copperas 
Creek  after  the  proposed  dam  at  Henry  shall  have  been  built, '70,  60, 303, 313. 

1870-^1.  Dredging ;  construction  of  Jetties  to  obtain  a  present  depth  of  at  least  4 
feet ;  channel-way  prepared  between  Henry  and  Copperas  Creek  for  a  depth  of 
7  feet  when  dam  shall  nave  been  constructed,  '71, 54, 274. 

1871-72.  Continuation  of  operations  of  previoos  year,  '72,  50, 281, 311.  The  State  of 
Illinois  undertakes  the  building  of  locks  and  dams  and  the  United  States  to  pre- 
pare river  bed,  so  as  to  afford  (when  dams  are  built)  a  depth  of  7  feet,  '73,  437. 

1873-74.  Construction  of  foundations  for  lock  at  Copperas  Creek  and  continuation 
of  dredging  at  points  where  most  required,  '74,  i,  60, 317. 

1874-75.  Lock  foundations  turned  over  U>  State  of  Illinois  for  compleiion  of  lock ; 
construction  of  low-water  channel  by  dredging  and  wing-dams,  '75,  i,  65, 467, 
471. 

1875-76.  Continuation  of  dredeing  and  wing-dams,  '76,  i,  83, 675, 677, 687. 

1876-77.  Continuation  of  dredging,  building  low  dams  and  jetties,  and  restoration 
of  channels,  '77, 85, 546, 651, 554. 

1877-78.  Dredging  by  contract  on  worst  bars  to  give  a  channel  4  feet  deep,  '78, 119, 
1190, 1193, 1196.  Cost  of  work  bv  contract  and  hired  labor  discussed,  '78, 1191, 
1192, 1195 ;  '79, 1569.  Plan  of  dams  and  jetties  built,  '78, 1194.  Permanence  of 
improvements  made.  '78, 1194. 

1878-^9.  Operations  limited  to  construction  of  dredge,  2  dump  scows,  2  deck  scows, 
quarter-boat,  tow-boat,  and  steam  scow,  in  preparation  for  doing  the  work  by 
hired  labor,  '79, 159, 1569, 1580. 

History  of  previous  operations,  '79, 1569, 1672,  1581.  Difficulties  of  using  ordinary 
dump  scows,  and  remedy  for,  '70,  315.  Cost  of  dredging  in  1870-71  (24f  cents 
-gee  cubic  yard),  '71,  272.  Operations  suspended  (1872)  for  lack  of  funds, '72, 
281. '  Superiority  of  Osgood  dredges  over  Morris  &  Cummings,  '72,  311.  Order 
in  which  bars  should  oe  removeid,  '72,  314.  Dredging  done  by  hired  equip- 
ment, 1874,  '74, 1, 319.  Present  relief  aimed  at,  '74,  i,  :)20.  Details  of  lock  foun- 
dation at  Copperas  Creek, ' 75,  i,  469.  Satisfactory  character  of,  '  75,  i,  467.  Sat- 
isfactory results  from  low  dams  and  training-walls,  '76)  i,  674, 677.  Ii^ury  done 
by  storms  to  improved  channel,  '77,  548. 
Physical  Characteristieflu 

Ot  valley  of  Des  Plaines,  '68,  442, 460.  Porous  character  of  Illinois  River  bed  and 
banks,  '69,  254.  Character  of  lock  and  dam  foundations,  '69, 254.  Action  of 
high- water  in  river  and  tributaries,  '72,  313,  Stage  of  water  during  1875-76, 
'76,  i,684.  Illinois  River  formerly  outlet  of  Lake  Michigan,  '68,  442;  '75,  i, 
396.    Discharge  of  river,  '68,  444,448;  '79,  1578. 
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HiUHrOIS  litTSR*-Oo^;ki«ed. 

Plans. 

For  connection  of  Illinois  River  with  Lake  Micliigan,  via  Kankakee  and  Dee  PUuncs 
Rivers,  not  feasible,  '68. 441.  For  entrance  to  Lake  Michigan  via  Calumet  Rivir 
not  feasible  from  lack  of  proper  harborage  at  Calumet,  *68, 441, 460.  For  route  tU 
Fox  River  considered  impracticable  Irom  lack  of  water  supply  and  cost  of  \m- 
provement,  '68, 441, 466.  For  improvement  fh»n  La  Salle  to  mouth  hj  dredg^ 
and  wing-dams  would  give  an  available  navigation  of  not  more  than  4  feet ;  t»**, 
considered  to  meet  requirements,  '68,  449,465.  For  drawing  a  sapply  fras 
Lake  Michigan  to  give  requisite  depth  in  Illinois  impracticable  at  any  leuoo- 
able  cost,  '68,  449, 465 ;  '79,  1573, 1574.  For  obtaining  a  depth  of  7  feet  in  Illi- 
nois River  by  a  system  of  dams,  with  open  chutes  or  passes,  lees  in  area  Ukan  tbe 
navigable  cut  at  present  proposed  to  be  made  from  LflJte  Biichigan;  plan  laigeij 
experimental,  '68,  465. 


Private,  Corporate,  aiMl  8taie  ^WwpHl. 

Michigan  and  Illinois  Canal  (see  Projects),  present  location  of,  %Bj^2; 

of;  condition  of,  '68,  443;  history  and  cost,  '68,  454;  capacity  of,  *«8,  4^51 
Construction,  by  State  of  Illinois,  of  lock  and  dam  at  Henry,  *78, 437 ;  '79,  laTK 
Coi^oint  action  between  State  of  Illinois  and  United  States,  '79,  1576. 

Projects. 

Previous  to  1866  maintenanceof  low-water  channel  from  La  Salle  to  monfii  by  dredg- 
ing, '69,  218. 

Board  of  Engineers,  1867,  widening  and  deepening  present  (Michigan  and  Illinois) 
canal  from  Bridgeport  (south  branch  Chicago  River)  to  Lake  Joliet«  exeept  be- 
tween  Summit  and  the  Sa«  Ql^  miles)  where  independent  canal  will  be  built : 
thence  by  improvement  oi  Illinois  River  by  locks  and  dams,  except  passage  of 
Grand  Rapids  by  Independent  canal.  Canal  160  feet  wide  6  feet  deep ;  locks. 
356  feet  by  75  feet  by  7  feet ;  depth  of  slack- water  improvement,  6  feet,  '68,  SSlQ, 
440;  '79,  1574^  1576.  Discussion  of  location,  '68,  443,461;  '69,  252.  Slark- 
water  navigation  compared  with  canal,  '68, 446.  Estimated  cost,  $lii;2l7y2^, 
'68,390,453,467. 

By  Lieutenant-Colonel  Wilson,  1.870.  The  State  of  Illinois  having  direct>ed  con- 
struction of  lock  and  dam  at  Henry,  '69,  46, 218 ;  and  contemplating  another  at 
Copperas  Creek,  '69,  46, 218 ;  it  is  proposed,  until  means  (locks  and  claoi£»)  far 
slack-water  navigation  are  completed,  to  confine  expenditures  to  removal  of 
worst  bars  and  formation  of  channel  (by  dredging  and  wing-dams)  from  Hearv 
to  mouth  150  feet  wide  and  4  feet  deep,  '70,  60, 304 ;  '71,  54, 275,  278 :  '72,  tM*. 
314;  '79,  1575, 1579.    Objections,  '79,  1577. 

Project  for  expenditure  of  available  funds,  1873,  putting  in  lock  bott-om  and  fbonds- 
tiou  at  Copperas  Creek,  and  such  dredging  as  will  best  relieve  the  iiiuncdiat« 
wants  of  navigation,  '73,  437;  '74,  i,  W,317. 

Projects  for  continuing  improvement,  1874-75-*7G-^77,  by  dredging;  constmeti«c 
of  wing-dams  and  training- walls  to  secure  a  depth  of  4  feet,  '74,  i,  320;  '75,  i. 
65,467;  '76,  i,  83, 674;  '77,  85,540. 

Dredging  by  hired  labor,  1878,  with  dredges  especially  adapted  to  the  work,  ^78, 
1191 ;  and  to  construct  the  wing-dams  by  hired  labor,  '78,  1192, 1195;  '79,  Io7l>. 
1580. 

History  of  past  projects  reviewed  by  Capt.  G.  J.  Lydecker,  '79, 1579.  Diaadvantagi:^ 
of  present  dams  and  locks  at  Copperas  Creek  and  Honiy,  '79,  1579. 

Surveys. 

In  progress,  '66,  iii,  35.    Below  La  Salle  completed  in  1866,  transmitted  andprml^ 

as  H.  Doc.  16,  40th  Cong.,  Ist  Sess,  '67,  37. 
1867.  Between  La  Salle  and  Chicago  in  progress,  '67,  271.    Completed  Deeember. 

1867,  '68,  390, 439.    Results  of,  '68,  440.    Careful  natnre  of,  '68, 466.     Pftsvioos 

surveys  consulted,  '68,  439. 

1869.  Surveys  for  sites  of  locks  and  dams.  '69,  253, 254.  Gaugings,  results  o^  '69, 
253.    Borings ;  results  of,  and  method  of  making,  '69,  254. 

1870.  Resurvey  of  river  bed,  '70,  303.  Hoffman's  sounding  machine  osed,  'TO,  31'^: 
'72,  315.    Efficiency  and  saving  of,  '70,  319.    Method  of  using,  'TO,  3801 

1S74.  Obstructions  surveyed  in;  list  of,  '74, 1,319. 

1876.  Resurvey  of  bars,  '76,  i,678. 

1877.  Resurvey  of  bars,  '77,  551.  History  of  early  surveys,  '79, 1678.  $tO,000  §*t 
apart  for  survey  of  Illinois  liiver  from  appropriations  for  **  Surveys  of  Westrsn 
and  Northwestern  Rivers,"  '67,  270, 

Maps. 
Of  Illinois  River  at  Bath  Chute  Bar  and  Fisher  Island  Bm-,  '78, 1194. 

[L.  T.8.] 
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INBIAIV  RITCR  AHB  ]IM«^1JIT#  ftJldOOW ,  FI.A.-<! anal  between. 


Appropriations. 

1844 Jl,500. 

1852 5.000. 

Engrineers* 

Chief  of  Enotnebrs. 
Report,  '66,  i,  7. 


Act  of  June  15. 
Act  of  August  30. 


rar]>IAIiroI.A  harbor  (Passo  Cavallo  and  JHatairorda  Bay), 
T£X*— Improvement  of. 

Appropriations. 

1876 120,000, '77,  75. 

1878 25,000,  '78,84. 

1879 25,000, '79,  111. 

Commerce. 

Improvement  not  warranted,  '71,  632.    Foar  yesBels  wrecked  in  storm  of  1854,  '71, 

531. 
Statistics,  '71, 533;  '74,  i,  762. 
I^fense* 

Fort  Esperanza  on  Matagorda  laLand,  '71,  531. 
Eng^ineers. 

Chief  of  Engineers. 

Reports,  '70,  31,  62;  '71,  66;  '73,  66;  '74  i,  74;  '77,  75;  '78,  84;  '79,  111. 
Board  of  Engineers. 

Ordered  to  convene  at  New  York  July  1,  1879,  '79,  928. 
Engineers  in  Charge. 

Lieut.  G.  B.  McClellan,  1853.    Report  (extract),  '71,  532. 

Capt.  C.  W.  HoweU,  1870-'—.  Reports,  '71,  526 ;  '74,  i,  760 ;  '77,  469 ;  '78,  613 ; 
'79,  921.  Recommends  that  expenditure  pf  the  appropriation  of  1876  he  sus- 
pended until  further  action  of  Congress;  approved,  '77,  469,  471. 

A-SSISTAUTS 

Lieut.  E.  a.  Woodruff,  1870-71.    Report,  '71,  531. 
H.  C.  Ripley,  1873-74,  1878.    Reports,  '74,  i,  760;  '79,  924. 
Capt.  C.  E.  L.  B.  Davis,  18T8.    Report,  '79,  92:?. 
Abram  Cross,  1878.    Report,  '79,  925. 
Eiftimates.    (See  also  Projects.) 
By  Capt.  C.  W.  Howell,  for  sheet-piling,  $36,000,  '77,  470. 
By  Abram  Cross,  for  construction  of  jetties,  $45,800,  '79,  926. 
Financial  Statements. 

'77,  75,  471 ;  '78,  84,  613 ;  '79,  111,922. 
Pliysical  Cliaracteristics. 

General,  '71,  531,  532;  '74,  i,  701,  762,  764,  765;  '79,  924,  927. 
Plans. 
By  Captain  Howell,  for  sheet-piling,  '77,  470. 
By  Abram  Cross,  for  jetties  to  guard  against  abrasion,  '79,  926. 
Projects. 
By  Capt.  C.  W.  Howell,  for  the  construction  of  gabionades  to  close  Elizabeth  and 
Decrow  Channels,  to  confine  current  to  the  main  channel,  and  by  its  scouring 
action  to  deepen  it,  at  an  estimated  cost  of  $715,325,  '74,  i,  763, 764;  '77,  469. 
Snrv^evs 

1870.  By'LieutE.  A.Woodniff.    Report,  '71,  531. 
1873.  By  H.  C.  Ripley.    Report,  '74,  i,  760. 

1378.  By  Abram  Cross,  untfer  the  direction  of  Capt.  C.  E.  L.  B.  Davis.    Report,  '79, 
925.    Comparison  of  surveys  of  1873  and  1878,  '79,  924. 


IPSiriCH  BITEB  AND  HARBOR,  MASS.— Survey  of. 

Commerce. 

Benefit  of  improvement  to  commerce,  '74,  ii,  345, 346 ;  '76, 
Eni^ineers. 

Chief  of  Engineers. 
Reports,  '73,  106;  '74,  i,  116;  '76,  i,  48. 
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IPSWICH  BIFEB  AUD  HABBOB,  MASS.-Coiitmaed. 


Reports, '74,  ii,345;  '76,  i,  198. 
Reports, '74,  i,346;  '76,  i,200. 


i:n8rine^i*S— Continaed. 
Engineer  in  Charge. 
Lieutenant-Colonel  Thom,  1872-76. 

S.  Haagensen,  '74,  ii,  345;  '75,  i,  198. 
Estimates. 

Bj  8.  Haagensen,  1872,  for  breakwater  at  Lower  Plnm  Cove,  $640,000 ;  at  Upper 
Plum  Cove,  $1,130,000,  '74,  ii,345. 

By  Lieutenant- Colonel  Thom,  1875,  for  improvement  of  river  bv  a  channel  60  feet 
by  4  feet,  $25,000 ;  for  channel  60  feet  by  9  feet,  $300,000,  '76,  i,  199, 201, 202. 
Physical  Characteristics. 

Description,  '74,  ii,  :M6;  '76,  1,199-201.    Character  of  coast,  '74,  ii,  346.    Tidal 
observations,  '74,  ii.  346;  '76, 1,  200.    List  of  obstructions,  '76,  i,  202. 
PI ans.    { See  Estimates. ) 

By  S.  Haagensen,  1873,  for  a  breakwater  at  Lower  Plum  Cove,  affording  23  acres  ol 
good  anchorage-ground  of  18  feet  depth,  and  «i2  acres  of  12  feet  depth,  at  meac 
low- water,  and  40  acres  for  small  craft.  Length  of  breakwater  1,841  feet,  to  W 
constructed  of  riprap,  stone  masonry,  and  concrete.  Favorably  considered  br 
Lieutenant-Colonel  Thom ;  estimated  cost,  $640,000,  '74,  ii,  345,  347.  Or  a 
breakwater  at  Upper  Plum  Cove,  affordinff  30  acres  more  than  the  aboTe. 
Length,  3,070  feet;  estimated  cost,  $1,130,000;  not  recommended,  '74,  ii,  34a, 
347.  For  improving  river  by  a  9-foot  channel,  at  mean  low- water,  60  feet  wide: 
not  recommended — too  costly  and  not  permanent,  '76,  i,  199,  201. 

By  Lieutenant-Colonel  Thom,  for  improvement  at  and  above  Barrass  Toms  by  a 
4-foot  channel,  at  mean  low-water,  60  feet  wide ;  estimated  cost,  $25,000,  '7^  i. 
199,  201,  202. 
Surveys. 

1872.  Survey  by  S.  Haagensen,  at  Hodgkin's  Cove,  to  determine  the  practicability  of 
a  harbor  of  refuge,  '73, 106 ;  '74, 1. 116,  iii,  345,  346. 

1875.  Survey  of  river  completed  by  S.  Haagensen,  '76,  i,  48, 198, 200.  Bench-marfc^ 
'76,  i,  200. 


JAIHES  BITER,  VA.— -Improvement  of. 

Appropriations. 

1852.  $45,000  for  improvement  of  James  and  Appomattox  Rivers  below  Bichmoiid 
and  Petersburg;  act  of  Congress  Angust  30,  1852. 

1836  (survey) $500.    Act  of  July  4. 

1870 50,000, '70,  68;  '71,73,597;  '74,  il,  39. 

1871 50,000, '71,  73,  597,  605;  '74,ii,  39. 

1872 50,000, '72,  70,  691;  '74,  ii,  39. 

1873 75,000,  '73,  75;  '74,  ii,  39. 

1874 50,000,  '74,  i,  86,  ii,  39;  '77,285. 

1875 50,000,  '75,  i,  88,  ii,  73;  '77,  285. 

1876 60,000,  '76,  i,  65,  140,  291;  '77,  60,  285. 

1878 70,000, '78,  66,  454. 

1879 75,000,  '79,  78,  513. 

Total  to  1879 $530,500. 

Statement  of  appropriations,  '74,  ii,  39;  '77,  285 ;  '79,  518. 
Increased  cost  of  work  from  inadequate  appropriations,  '76,  i,  291 ;  '77,  285. 
Commerce. 


of  river,  '74,  i,  85,  ii,  45;  '75,  ii,  81,  83;  '76;  i,  293;  '77,  60,  284,  2R8;  '79,  r,l3. 
Previous  condition  of,  '76,  i,  293;  '79,  513.    Vessels  to  Richmond  obliged  to 
transfer  part  of  cargoes,  '74,  ii,  45.    Timie  saved  by  use  of  Dutch  Gap  and  other 
.     cut-offs,  '73,  75,  774,  776,  777 ;  '76,  i,  305;  '79,  513. 

Statistics,  '71,  598;  '73,  779;  '74,  ii,  44;  '77,  290;  '78,  461;  '79,  521. 
Contracts.    (See  also  Proposals.) 

1870-71.  B.  Maillefert  for  removal  of  wrecks,  remains  of  military  bridges,  and 
other  obstructions,  '71,  73,  597 ;  successful  work  of,  '72,  69,  690.— 1871-'r2-'7a. 
American  Dredging  Company,  dredging  at  Dutch  Gap  cut-o£^  '71,  73,  5S6: 
'72,  69,  690;  '75,  li,  73;  '79,  516.    1871.  Kalmback  &  Barton,  excavation  of 
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Contracts— Conti  nued. 

rock  at  Rockett's  Reef,  '71,  73,  598;  failare  to  complete  work,  and  contract 
annulled  February,  1872,  ana  carried  on  by  hired  labor,  '72,  69,  wl ;  '73,  776. — 

1875.  R.  T.  Hieston,  dry  excavation  at  Dntcli  Gap  cut-off  and  construction  of 
dikes,  '75,  ii,  73,  83 ;  '76^  1, 291 ;  contract  completed  February,  1876,  '76,  i,  292 

1876.  M.  Meehau,  dredgiuff  Dutch  Gap  cut-off,  '75,  ii,  73,  83;  '76,  i,  291 ;  con- 
tract completed  February,  1876,  '76,  i,  292. — 1878.  M.  C.  Heggarty,  for  excava- 
tion at  Dutch  Gap,  '79,  515.  Comparison  of  prices  by  contract  and  hired  labor, 
•74,  ii,  42. 

PK0P0SLA8. 

1870.  Removing  obstructions,  '71,  599, 600.    Opening  Dutch  Gap  Canal,  '71,  601. 

1871.  Removing  rock  at  Rockett's  Reef,  '71,  602. 

1872.  Dredging,  '73,  775 ;  in  excess  of  cost  to  city  of  Richmond,  '73,  777. 
1878.  For  building  four  scows;  for  excavation  at  Dutch  Gap,  '79,  514. 

Operations  at  Dutch  Gap  Canal  by  General  Butler,  '71,  603;  '72,  691;  '75,  ii,  82; 

'79,  516. 
Obstructions  placed  in  river  during  the  rebellion,  '70,  68;  '71,  603,605;  '76,  i,  293; 
'77,287;  '79,512,515. 
Documents*    (Not  printed  in  reports.) 
S.  Doc.  1,  33d  Cong.,  1st  Sess.,  '71,  603. 
Eng^ineers. 
Chief  of  Engineers. 
Reports,  '70,  68;  '71,  73,  76;  '72,  70;  '73,  75,  78;  '74,  i,  85,  89;  '75,  i,  88;  '76, 
i,  64;  '77,  60;  '78,  65;  '79,77. 
Ekgineers  in  Charge. 
Maj.  W.  P.  Craighill,  '70,  68.    Reports,  '71,  597,  624 ;  '72, 690 ;  '73,  774, 828 ;  '74, 

ii.  38;  '75,  ii,  72 ;  '76,  i,  290;  '77,  284  ;  '79,  512. 
Capt.  C.  B.  Phillips,  temporarily  in  charge,  '78,  63,  445.    Report,  '78,  453. 

W.  G.  Turpin.    Reports,  '73,  776;  '74,  ii,  41.    Death  of,  '74,  i,  85,  ii,  38;  '75, 

ii,  72. 
H.  D.  Whitcomb.    Reports,  '75,  ii,  80, 82;  '76,  i,  291 ;  '77, 285;  '78,  455;  '79, 515. 
W.  Popp.    Report  of,  '75,  ii,  74. 
G.  R.  Talcott,  '76,  i,  301. 
Estimates. 

Maj.  W.  P.  Craighill.  1870,  for  improvement  from  canal  locks  (Richmond)  to  and 

below  Goose  Hill  Flats,  by  dredging,  diking,  and  rock  excavation,  as  follows, 

depths  (at  high  tide) :  Via  Trent's  Reach,  channel  180  feet  by  15  feet,  |125,000 ; 

via  Trent's  Reach,  channel  180  feet  by  18  feet,  $270,000 ;  via  Dutch  Gap  Canal, 

channel  180  feet  by  15  feet,  $120,000;  via  Dutch  Gap  Canal,  channel  180  feet  by 

18  feet,  $250,000,  '71,  73,  604,  606;  '72,  691 ;  '74,  ii,39,41. 
Increased  prices  required,  1874,  estimate  to  be  revised :  For  channel  180  feet  by  15 

feet,  via  Dutch  Gap,  $117,000;  channel  180  foet  by  18  feet,  via  Dutch  Gap, 

$408,925,  '74,  i,85,ii,39,41;  '75,  ii,  72;  '76,  i,  65, 291;  '77,  285. 
Revised,  1876,  for  channel  180  feet  by  15  feet  at  mean  low- water  from  canal  locks 

(Richmond)  as  far  as  Harrison's  Bar,  with  partial  improvements  thereon, 

$293,808,  '76,  1,65,291,300. 
Foregoing  revised,  1877 ;  amount  required  to  complete  existing  project,  $258,024, 

'77,  a),2a5,289. 
Assistant  H.  D.  Whitcomb,  1879,  revised  to  include  enlarging  and  deepening  Dutch 

Gap  cut-oif,  and  increasing  depth  over  shoals  below,  and  over  Yarinaor  Aikens 

Bar,  $161,000,  exclusive  of  appropriation  for  1879,  '79,  78,513,520, 
Financial  Statements. 

'71,73;  '72,70,  691;  '73,  75;  '74,  i,86,ii,40;  '75,  i,8'^,ii,73;  '76,1,65,291; 

'77,  60,285;  '78,  65,454;  '79,  78,514. 
Operations.    (All  below  Richmond.) 

Previous  to  1870  consisted  in  dredging  and  removal  of  bowlders,  co-operating  with 

city  of  Richmond ;  defect  in  previous  dredging,  '71,  603. 
1870-^1 .  Removal  of  wrecks ;  remains  of  military  bridges ;  opening  Dutch  Gap  cut- 

oflf  to  100  feet  by  18  feet  (high-water) ;  rock  excavation  Rockett^s  Reef  125  feet 

by  18  feet  (high-water),  '71, 73, 597, 598, 600.    Operations  required,  '71, 603, 605. 
1871-'72.  Removal  of  obstructions  at  Drury's  Bluff;  Dutch  Gap  cut-off  opened  to 

width  of  135  feet ;  failure  of  contractor  on  Rockett's  Reef  (February,  1872) ; 

work  thereafter  done  by  hired  labor;  dredging  by  city  of  Richmond,  '72,  69, 

690;  '73,776. 
1872-73.  Continuation  of  rock  excavation  at  Rockett's  Reef  and  vicinity  by  hired 

labor ;  details  of  drilling  and  blasting  at ;  construction  of  dikes ;  dredging  by 
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Operatioiis— Continued. 

United  States  and  city  of  Richmond.  '73,  75,774,776.  Transferment  January 
1, 1872,  by  city  of  dredging  plant  to  United  States,  '73,  777.  Details  of  trans- 
fer, '74,  ii,41. 

1873-^4.  Removal  of  rock  from  channel  near  Richmond,  especially  at  Beckett's 
Reef;  dredging  on  bars  and  depositing  material  behind  rectifying  and  con- 
tracting dikes,  '74,  i,  85,  ii,  38, 41.  All  work  done  by  hired  labor ;  advantages 
of,  '74,  ii,  42.    Success  of  work  done,  '74,  ii,  43. 

1874-75.  Removal  of  rock  from  channel  near  Richmond,  and  especially  at  Rockett^s 
Reef;  dredging  on  bars  and  depositing  material  behind  rectifying  and  con- 
tracting dikes,  '75,  i,  88,  ii,  72, 81.  Arran^ment  between  city  of  Richmond  and 
United  States  (as  to  use  by  latter  of  dredging  plant)  canceled  May  1,  1875,  '75, 
ii,  81.    Co-operation  of  city  with  United  States  in  dredging,  *75,  i,  88.    Geneni 

Erogross  of  work,  '75,  ii,  81.    Present  depth,  '75,  ii,  83.    All  work  done  by  hired 
ibor, '75,  i,88,ii,81,83. 

1875-^6.  Excavation  of  Dutch  Gap  cut-off  and  construction  of  dikes  by  contract: 
removal  of  rock  on  Rockett's  Reef  and  elsewhere :  dredging  material  J&om  bars 
and  depositing  behind  dikes  by  hired  labor,  '76.  i,  64, 291.  Rental  irom  city  of 
Richmond  of  part  of  machinery  and  dredging  plant ;  rent  not  to  exceed  cost  of 
repairs  to  city,  '76,  i,  64, 291.  Co-operation  of  city  with  United  States ;  amonnt 
of  work  done,  '76,  i,  292. 

1876-77.  Rock  excavation:  dredging  and  deposition  of  material  behind  dikes;  con- 
struction of  dikes  earned  on  hy  hired  labor ;  timber  for  dikes  furnished  bj-  con- 
tract ;  continued  use  by  Unitea  States  of  machinery  belonging  to  city  of  Rich- 
mond on  basis  of  previous  year ;  co-operation  of  city ;  general  progress,  '77, 60. 
284,  285.  Cost  ordredging,  2!^  cents  per  cubic  yard ;  of  rock  removed,  $7.54  per 
cubic  yard ;  construction  of  timber  groins  (dikes),  flM  per  linear  foot,  '77, 
2^'6.  Present  minimum  depth  from  above  Rockett's  Reef  to  sea  14.2  feet,  *77, 
288. 

1877-78.  Continuation  of  work  by  hired  labor  and  use  of  dredging  machinery  be- 
longing to  city  of  Richmond  on  basis  of  lental  of  previous  year ;  co-operation  of 
city  of  Richmond  with  United  States  in  dredging  operations,  *78,  65, 463, 455. 
Present  condition  of  channel,  '78,  457, 458. 

1878-79.  Continuation  of  work  by  hired  labor  in  rock  removal,  dred^ng,  and  con- 
struction of  wing-dams;  history  of  past  operations;  present  condition  of  chan- 
nel. '79,  78, 512, 515, 516. 517. 
Plijsleal  Characteristics. 

James  River  an  estuary  below  Richmond  Bar,  '75,  ii,78;  '76,  i,296.  Tides  on,  '73, 
778,779;  '74,  ii,42;  '75,11,75,76,78,81,82;  '76,  i,292,  293,296;  '77,288;  '78, 
456;  '79.  518.  Tide  gauge,  registry  of,  '76,  i,293;  '77,  288;  '78.  460.  Tides 
lowered  by  removal  of  obstructions,  '75,  ii,82  ;  '76,  i,292.  Bed  of  river,  char- 
acter of  ,'  75 ,  ii ,  80, 81 .  Stable  regimen  produced  b v  proper  contraction  of  widt h« 
'75,  ii,80;  '76, 1,298,299:  '77,  284,  286,  287;  '78,  458;  '79,  515.  Low-water 
slope,  * 75,  ii.  78, 81;  '76,1,296,298,301.  Comparison  of,  measured  and  calcu- 
lated, '76,  i,298.  High- water  slope,  '78,  4.'>6.  High-water  and  effects  of, '75, 
ii,82;  '76, 1,293,300;  '77,  286;  '78,  456;  '79,  517.  Discharge  of  river,  '75,  ii, 
79 ;  '76,  i,  296.  Sediment  transported  by  river,  '76,  i,  300. 
iPlans. 

James  River  and  Kanawha  Canal,  '71,  624;  '73,  828;  '74,  ii,86. 
JPrivate  and  Corporate  IVork. 

Up  to  1875  city  of  Richmond  had  appropriated  $250,000.  to  be  expended  under  dirpc- 
tion  of  common  council  in  dredging  on  west  bars,  '70,  68 ;  '71,  73, 598, 60:^ ;  '75, 
ii,  83 ;  progress  of  work,  in  co-operation  with  United  States,  in  1871-72,  '72,  69, 
,691;  in  1872-73,  '73,  75,774,776.  Transferment  January  1,  1873,  of  dredging 
plant  to  United  States,  at  rental  not  exceeding  cost  of  repairs,  '73,  777 ;  '74,  it, 
41 ;  arrangement  canceled  May  1, 1875,  '75^  ii,  81 ;  progress  of  dredging  in  1875-76, 
"75,  i,  88.  Transferment  of  part  of  dredging  outfit  to  United  States  on  previous 
basis,  ^76,  i,  291 ;  co-operation  of  city  with  United  States,  '76,  i,  292. 

1876^77.  Continued  use  by  United  States  of  dredging  outfit,  and  co-operation  of  city 
with  United  States,  ^77,  60, 284, 285.  Necessity  of  city  owning  dredging  ontfit, 
'75,  ii,  84.    Report  of  commission  acting  for  city,  '75,  ii,  83. 

1877-78.  Continued  use  by  Unite<l  States  of  dredging  outfit  belon^ng  to  city  of 
Richmond,  and  co-operation  of  city  with  United  States  in  dredging  operations, 
'78.65,45^,455,461. 

11878-79.  Continued  co-operation  of  city  of  Richmond,  '79,  512,515. 
Projects. 

Maj.  \V.  P.  Craighill,  1870,  for  improvement  below  Richmond  by  removal  of  rocks  and 
bowlders,  removal  of  artificial  obstructions,  dredging  on  oars  and  depoaition  of 
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ProJectS'-Continned. 

material  behind  rectifying  and  contracting  dikes,  excavation  thron^icli  Dutcli 
Gap  cnt-off,  and  also  through  cut-o^  near  Jones  Neck  and  Bermuda  Uundred ; 
channel,  as  first  improved,  to  be  IBO  feet  by  15  feet  (at  high-water),  but  to  be 
subsequently  increased ;  project  should  be  tentative  and  progressive ;  estimated 
cost,  $120,000,  '71,  73,604,606;  '72,  691. 

Increased  prices  increase  estimate,  1874 ;  increased  depth  of  water  desirable ;  chan- 
nel should  be  180  feet  by  18  feet  (at  high-tide) ;  estimate  for  additional  appro- 
priations required,  |408,fe5, '74,1,85,11, 39, 41;  '75,  ii, 72; '76, 1,65,291;  '77.285. 

Revised,  1876,  for  channel  180  feet  by  15  feet  (at  mean  low-water),  from  canal  locks 
at  Richmond  as  far  as  Harrison  Bar,  with  partial  improvements  thereon ;  esti- 
mated cost  for  completion,  $293,808,  '76,  i,  65, 291, 300. 

Foregoing  revised,  1877,  estimated  cost  of  completion,  $258,925;  '77,  60,285,289. 

Contemplated  improvements,  1875,  look  towards  secaring  cnannel  180  feet  by  18  feet 
(at  mean  high-tide,  or  180  feet  by  15  feet  at  low-water),  making  Dutch  Gap  cut- 
off 200  feet  wide,  '75,  i,  88,  ii,  72, 82, 83 ;  '76,  i.298;  '77,  284;  '79,  516,  520.  A 
stable  regimen  can  be  obtained  by  contraction  of  river  to  about  550  or  600  feet 
in  width,  '75,  ii,80;  '76, 1,298,299;  '77,  2-4,286,287. 

Present  minimum  def''   '"^*  -^ i^s^u  a:^^  a v 

14.2  feet,  '77,  2« 
Snnreirflu 

1852.  Detailed  survey  made,  '70,  68 ;  '71,  603. 

1870.  Examination  shows  but  slight  changes  since,  '70,  68;  '71.  603. 

1870-7 1-72-'73.  In  progress,  connecting  James  River  with  Kanawha  Canal,  '70, 69; 
'71,  76,624;  '72,  74;  '73,  78,828. 

1874.  From  ship  lock  (Richmond)  to  below  Trent's  Reach,  '74,  i,  86,11,39;  '75,  ii,74. 
Details  and  methods  used. '75,  ii,74;  '76,  i,295;  beuch-marks,  '75,  ii,78;  gaug- 
ing discharge,  methods  and  discussion  of,  '75,  ii,  79 ;  analysis  of  survey,  '76,  i, 

Maps. 
And  sections  at  Dutch  Gap  Canal  and  Rockett's  Reef,  Richmond  Bar,  &c.,  '76,  i, 
294, 298 ;  '77,  286.    Map  of  Dutch  Gap  cut-off,  '79,  520. 

[L.Y.S.] 


'7b,  1, »«,  :ftisi ;  '77,  :«M,»»,»i7. 

1877,  at  mean  high-tide,  firom  above  Rockett's  Reef  to  sea, 


JAMES  RITCB  AND  KAJVAlirHA  CAN A£i.— Survey  fob  extexsiok  of. 

(See  Transportation  Routes,  Third  subdivision.  Central  route;  also  Ka- 
nawha River,  Great.) 

Commerce. 

Importance  of  improvement,  '71,  625, 686, 629, 636, 644, 646 ;  '73,  832 ;  '74,  ii,  91, 102, 
114, 123.  Superiority  of  canals  as  great  freight  highways,  '71,  628, 6;i0, 632, 644, 
647 ;  '73,  832, 8:M ;  '74,  ii,  123;  '75,  ii,  637 ;  cost  of  transportation  by,  '71,  630, 
632,  639,  644;  '73,  833;  '74,  ii.  111,  123;  application  of  steam  on.  '73,  833. 
Distances  from  Richmond  to  Ohio  River,  '71,  635,  650;  '73,  830,833;  '77,  677. 
Comparison  of  route  with  Chesapeake  and  Ohio  Canal,  '77,  677,682. 

Statistics,  '71,  629,644;  '73,  831. 
Engineers. 

Chief  of  Engineers. 
Reports,  '70,  69;  '71,  76;  '72,  74;  '73,  78;  '74,  i,  89. 

Board  of  Engineers. 
1874.  To  determine  and  report,  in  the  project  for  connecting  the  navigable  waters 
of  the  James  and  Ohio  Rivers,  as  to  practicability,  plan,  cost,  and  probable  time 
of  execution,  and  benefits  to  commerce  to  be  derived  therefrom,  '74,  i,  89,  ii,  86, 
124.  Conclusions :  It  is  entirely  practicable  to  connect  said  rivers  by  water 
navigation  7  feet  in  depth,  involving  the  enlargement  of  existing  canal  on 
James  River  and  its  extension  to  the  Greenbrier  Kiver,  together  with  the  con- 
struction of  summit  tunnel,  and  water  supply  for  summit  level,  and  the  exten- 
sion of  water  commnnication  from  Greenbner  River  to  the  mouth  of  the  Great 
Kanawha  River,  '74,  ii,  89,  94,  115,  121,  129 ;  '77,  677.  Concerning  the  plan, 
minor  differences  of  opinion  exist  as  to  dimensions  and  arrangement  of  locks 
on  that  portion  which  shall  be  canal,  i,  e.,  from  Richmond  to  Greenbrier  River, 
majority  favoring  increased  lock  dimensions  both  on  canal  and  slack-water  im- 
provement ;  suggest  further  examinations  for  location  of  tunnel,  '74,  ii,  90,  93. 
Ill,  117,  129;  '75,  ii,  630, 632;  '77,  675.    Unaniniously  recommend  single  tunnel 
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Board  op  Engineers— Continued. 

34  feet  by  34  feet,  with  recesses  for  passing  boats,  '74,  ii,  90,  100,  128 ;  '77,  685i 
Concerning  improvement  of  Greenbrier,  JJew,  and  Kanawha  Rivera  by  locks 
and  dams,  a  difference  of  opinion  exists  as  to  its  applicability,  requiring*fiirther 
surveys  to  finally  adjust,  '74,  ii,  91,  93,  97,  112, 117,  119,  121,  12ri;  '75,  ii,  631 
Cost  and  probable  time  of  execution :  In  the  opinion  of  the  majority,  a  water 
communication,  with  a  depth  of  7  feet,  can  be  obtained  at  a  cost  not  exceeding 
t60,000,000  in  about  six  yeara,  *74,  u,  91,  92,  101,  113,  120,  122,  129;  '75,  ii,  637; 
*77j  677,  Benefits  to  commerce :  In  general  terms,  the  route  presents  extra- 
ordinary claims  as  a  measure  of  relief  to  the  Western  States  and  as  a  means  of 
developing  immense  mineral  resources  now  neglected,  '74,  ii,  91,  95,  102, 109, 
113, 114, 123,  128.  (See  Projects.) 
(Colonel  Barnard,  Migors  Craighill  and  Weitzel,  Mr.  B.  H.  Latrobe,  and  Lieo- 

tenant  Turtle,  '74,  ii,  92,  124.) 
Supplementary  reports : 
Colonel  Barnard,  *74,  ii,  91,  97. 
B.  H.  Latrobe,'74,  ii,  97,  102. 
Lieutenant-Colonel  Gillmore,  '74,  ii,  102,  114. 
Major  Craighill,  '74,  ii,  114,  121. 
Mfljor  Weitzel,  '74,  ii,  121,  124. 

Engineer  in  Charge. 
Maj.  W.  P.  Craighill,  '70,  68.    Reports,  '71,  620,  624;  '73,  828;  '74,  ii,  114. 

A  flfiTC'P  A  W'Pfl 

W.  R.  Hatton,  '71,  76,  620,  624;  '75,  ii,  633.    Report,  '71,  634. 

W.  G.  Turpin,  '71,  76,  620,  624.    Report,  '71,  650. 

E.  Lorraine,  '71,  «20,634;  '73,  78,828. 

J.  M.  Harris,  '73,  828.    Report,  '73,  828. 

R.  B.  Pegram,  '73,  828. 

Lieutenant  T.  Turtle,  '75,  ii,  632. 

Estimateflu 

1871.  For  enlargement  of  existing  canal  from 
Richmond  to  Bachanan,  and  extension 

to  mouth  of  Fork  Run $14, 781, 644, '71,  627;  '73,  830;  '74,11, 

101,654;  '77,676. 

FromFork  Run  to  tvmnel 2, 383, 447, '71,  627,  648. 

Tunnel 13, 263, 310, '71,  627,  648, 

Greenbrier  and  New  Rivers 13, 243, 541, '71,  627,  64^ 

KanawhaRiver 973, 900, '71,  627,  642,  650. 

Contingencies,  10  percent 2, 986, 420, '71,  627,  660. 

Aggregate |47, 622, 262, '71,  627 ;  '73,830;  stated 

at  $.50,000,000,  '71,  (SB; 
'73,829;  '74,  ii,  120. 
Revised  estimate,  1873,  $50,960,636,  '73,  830. 

Board  of  Engineers,  1874,  consider  that  the  connection  between  James  and  Ohio 
Rivers  would  not  exceed  $60,000,000,  '74,  ii,  91,  92,  101,  113,  120,  122,  129 ;  '75, 
ii,  636 ;  '77,  677. 
By  B.  H.  Latrobe,  after  modifying  tunnel  section  and  adjusting  prices  therefor. 
$49,626,845,  '74,  ii,  101. 

Physical  Characteristics. 

Of  New  River,  '71.  640 ;  discharge  of,  '71,  641 ;  high-water  on,  '71,  641 :  '73,  831 ; 
•74,  ii,  94.    Of  Greenbrier  River,  '71,  641;  <fischarge  of,  '71,  641:  '73,  831; 
high-water  on,  '71,  641 ;  '73,  831 ;  '74,  ii,  94. 
Plans. 

Early  plans,  1817-^19,  contemplated  a  navigation  of  rivers,  east  and  west  of  the  Al- 
leghanies,  by  batteaux  of  2  or  3  feet  draught,  and  passage  of  mountains  by  tun- 
pike  road,  '71,  625,  636. 

Captain  McNeil,  1826-'28,  submitted  lo  board  of  internal  improvement  a  plan  for 
improving  James,  Jackson,  Greenbrier,  New.  and  Kanawha  Rivers,  by  slack- 
water  navigation  nod  canal,  passing  the  Alleghanies  by  tunnel  2.6  miles  in 
length,  '71,  625,63    037;  '74,  ii,  87 ;  '77,  677,  762. 

The  James  River  and  i-  anawha  Canal  Company,  1832-'36,  began  the  construction 
of  works,  looking  lo  the  connection  between  James  and  Ohio  River&  (See 
Private  and  Corporate  Work.) 

For  further  plans,  see  Kanawha  River. 
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PrlTate  and  Corporate  UTork. 

1785.  A  company  was  organized  for  impTovemeiLt  of  James  River,  which,  in  1832, 
transferred  all  its  lights  and  franchises  to  the  James  and  Kanawha  River  Canal 
Companv,  who,  in  1k)6,  began  the  construction  of  the  James  River  and  Kanawha 
Canal;  the  proposed  route  of  which  was  as  follows :  from  Richmond  up  valleys 
of  James  and  Jackson  Rivers  to  Covington :  thence,  via  Dunlap's  Creek  and 
Fork  Run,  to  summit  level ;  thence  by  tunnel  2.6  miles ;  thence,  via  vallevs  of 
Howard  Creek,  Greenbrier,  New,  and  Kanawha  Rivers,  to  the  Ohio;  total  dis- 
tance. 486  miles.  In  1872  the  portion  from  Richmond  to  Buchanan  had  been 
completed,  of  which  159.7  miles  was  canal  and  36.7  miles  slackwater ;  canal  di- 
mensions, 50  feet  by  5  feet ;  locks,  100  feet  by  15  feet  by  5  feet,  '71,  625,  635,  650, 
651. 

1868.  £.  Lorraine  advised  new  line  for  tunnel,  zeduoing  summit  level  216  feet,  but 
increasing  length  of  tunnel  to  9  miles,  '7X,  626.  Legislation  concerning  duties, 
rights,  and  franchises  of  company,  '77,  806.  Kanawha  River  Improvement 
Company.  (See  Kanawha  River. )  Chesapeake  and  Ohio  Railroad ;  the  location 
of,  adds  greatly  to  estimated  cost  of  water  communication,  '71,  643;  '73,  829; 
•77,  677. 
Projects. 

By  M%jor  Craighill,  1871-73,  for  connecting  the  James  and  Ohio  Rivers,  by  a 
water  navigation  7  feet  in  depth,  as  follows:  By  enlargement  of  existing  works 
of  the  James  River  and  Kanawha  Canal  Company  from  Richmond  to  Buchanan, 
196^  miles ;  thence,  via  valleys  of  James  and  Jackson  Rivers,  Dunlap  Creek, 
and  Fork  Run,  to  summit  level,  passing  summit,  1,700  feet  above  tide,  by  tunnel 
7.8  miles  in  length  (tunnel  section  double  52  feet  by  34.5  feet) :  thence  down 
Howard  Creek  to  Greenbrier  River,  or  a  distance  of  77.6  miles  m>m  Buchanan 
(canal  section  70  feet  by  7  feet,  locks  120  feet  by  20  feet  by  7  feet) :  thence  via 
Greenbrier,  New,  and  Kanawha  Rivers  to  Paint  Creek  Shoals,  123  miles,  by 
slackwater  navigation,  vrith  occasional  short  reaches  of  canal,  to  avoid  expen- 
sive locations  for  dams  (locks  and  dams  of  masonry,  locks  240  feet  by  40  feet) ; 
thence  via  Kanawha  to  its  mouth,  79  miles,  by  open  navigation  of  low-water 
dams  provided  with  sluices,  low-water  depth  to  be  aided  by  reservoirs  on 
Anthony  Creek  and  Meadow  River;  estimated  cost,  $50,000,000  (see  Estimates), 
'71,  625,  635,  637,  650;  '73,  829;  '74,  ii,  88,  100, 117, 128;  '77,  754. 

Project  submitted,  1874.  to  Board  of  Engineers  for  conclusions  and  recommendations 
concerning.    (See  Board  of  Engineers.) 

[L.  Y.  S.] 


JOAQUIN,   TUI.AR£,   ABTB   SACRAllIEIirTO  TAIiliCTS,  €AX«— 

Irjuqatiox  of. 

Commerce* 

Statistics,  H.  Doc.  290,  43d  Cong.,  1st  Sess.,  page  89. 
Enslneers. 
Chief  of  Engineers. 

Report,  '74,  i,  126. 
Board  of  Engineers. 
Commission  of  1873.    (See  Plans.)    H.  Doc.  290.  43d  Cong..  Ist  Bess.,  '74,  i,  126. 
(Lieut.  Col.  B.  S.  Alexander,  Maj.  G.  H.  Mendell,  and  Prof.  G.  Davidson.) 
Estimates. 
Estimated  cost  of  irrigation,  about  $10  per  acre,  H.  Doc.  290,  43d  Cong.,  1st  Sess., 
'73,  77. 
I^eg^slation. 

Concerning  irrigation,  H.  Doc.  290,  43d  Cong.,  1st  Sess.,  page  89. 
Physical  Characteristics. 
Tiie  necessity  for  irrigation  in  California,  H.  Doc.  290,  43d  Cong.,  1st  Sess.,  page  7. 
Influence  of  irrigation  on  the  navigation  of  rivers,  H.  Doc.  290,  43d  Cong.,  1st 
Sess.,  page  30. 
Plans. 
The  commission  favors  a  general  system  of  irrigation,  to  be  built  by  the  govern- 
ment or  by  association  of  capital,  the  Tvork  to  be  under  the  supervision  of  the 
State.    The  board  considers  that  extensive  irrigating  works  cannot  be  built  by 
private  enterprise  alone,  and  recommends  a  careful  instrumental  survey  before 
Deigning  the  work,  '74,  i,  126,  127.    System  of  irrigation;  what  is  irrigation f 
Existing  and  hypothetical  canals;  general  considerations,  H.  Doc.  S30,  43d 
Cong.,  1st  Sess.,  pages 27,  34,  37,  38.    History,  description,  and  statistics  of  irri- 
gation in  foreign  countries,  H.  Doc.  290,  43d  Cong.,  1st  Sess.,  page  40. 
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Continued. 

Prclhalnary  leconnaifisance ;  neceasity  of  survey,  H.  Doc.  290,  43d  Cong.,  let 

pages  5,  26. 
Maps, 


Map  of  valleys;  rain-charts  of  United  States,  H.  Doc,  43d  Cong.,  Ist  Seas.,  pages 
6,  92.  Sketch  of  system  at  the  River  Cavery  in  the  Madras  Treaidency.  Map 
of  tank  system  in  India,  H.  Doc.  290,  43d  Cong.,  1st  Seas. 


KATiAiriAZOO  BITEB  HABBOB,  MICH.— (See  Saugatuck  Harbok.) 


HJLNAWVLA  AND    JAJIIES  BITEB  CANAL..- 

Kanawha  Canal.) 


Jam£S  Rivkr  and 


KANAITHA  BITEB,  OBEAT,  IT.  TA.— Improyemknt  of. 

(See  also  Jabces  River,  James  River  and  Kanawha  Canal,  Transportatiox 
Routes  to  Seaboard,  Central  Route,  Third  Subdivision.) 


Appropriations. 

inn,  for 


!6r  temporary  improvement. 
1874,  for  temporary  improvement. 
1675,  for  permanent  improvement 


$25, 000,  '73,  59,  505 ;  '76,  i,  91,  ii,  154 ;  '77, 297. 
25, 900,  '74,  i,  66, 485;  '76,  i,  91,  ii,  154 ;  '77. 297. 
300,000,  '75,  i,89,ii,  87;  '76,  i,  91,  ii,  154;  '77, 
297,  676. 

1676,  for  permanent  improvement .  270,000,  '76,  i,  91,  ii,  154;  '77,  61,  297,  676. 
1B7S,  for  permanent  improvement .  222,000,  '78,  68,  469. 
W79j  for  permanent  improvement .  150, 000,  '79,  80,  550. 

Total  to  1879 $992,000 

Statement  of  appropriations,  '78,  67,  469. 
Coiiiinerce. 

Imiiortance  of  improvement,  '73,  508^  835;  '75,  ii,  90,  95;  '77,  304;  '79,  548;  as 
part  of  line  of  water  communication  between  Ohio  River  and  tide- water,  ^X, 
625, 627, 629, 644, 646 ;  '74,  u,  9L,  102,  114,  123.  Requiroments  of  coal  trade,  "73, 
507 :  '74,  ii,  91,  95;  '75,  ii,  96.  Distances  from  Onio  River,  via  Kanawha  and 
Richmond  to  tide-water,  '71,  635,  650 ;  '73,  830,  833,  837  ;  '77,  677,  679.  Tows, 
width  oi^  '75,  ii,  96.  Appalachian  coal-fields,  resouroes  of,  '77,  306.  Salt  de- 
posits o£  West  Virginia,  resources  of,  '77,  320.  Objections  to  movable  dan» 
considered,  '77,  745.  Advantages  of  the  several  locks  and  dams,  '79,  516. 
Transportation  companies  of  West  Virginia,  '77,  326. 

Statistics,  '77,  304;  '78,  473;  '79,  554. 
Contracts. 

1873.  J.  Ronch,  construction  of  dams  and  dikes  on  Cabin  Creek,  Elk,  and  Two-Mile 
Shoals. '73,  507;  completion  of,  except  Cabin  Creek,  '74,  i,  66. — 1875.  D.  M.  & 
C.  P.  Dull,  for  building  Lock  No.  5  (for  dam  near  Brownstown),  '76,  i,  91.  ii, 
153,155;  '77,  61,296.  Delay  from  improper  management,  '76,  ii,  158.  C.  Mc- 
Cafferty,  for  building  Lock  No.  4  (for  dam  near  foot  of  C!abin  Creek  Shoals), 
^76,  I,  91,  ii,  153, 156;  '77,  61, 296.  Delay  from  lack  of  capital,  '76,  ii,  159 ;  '78. 
467, 470. — 1876.  8chultz  &  JoUiffe,  for  building  dam,  abutment  pier,  and  floor 
of  navigable  pass  acyoining  Lock  No.  5,  '76,  i,  91,  ii,  153, 157 ;  '77,  296.  Work 
abandoned  by  contractor  October,  1878,  '79, 549, 554.— 1877.  F^man,  Richards 
4&  Frazer,  for  building  dam,  abutment  pier,  and  floor  of  navigable  pass  adjoin- 
ing  Lock  No.  4,  '77,  61,296,298.  Contract  annulled  July  1,  1878,  '78,  467, 470. 
WT  M.  Archer,  for  iron-work  for  navigable  pass  and  weir  on  dam  adjoining 
Lock  No.  5,  '77,  61, 296, 299.  Work  contracted  at  prices  less  than  estimated 
cost,  '76,  ii,  165;  '77,  297. — 1878.  Ramsey  &  Latrobe,  for  iron- work  in  pass  and 
weir  at  Dam  No.  4,  '78,  467, 469, 471.  Edge  Moor  Iron  Company,  for  iron  gates 
for  Lock  No.  5,  '78»  468, 469, 472. 
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Contracts— Continued. 
Proposals. 
1873.  For  temporary  improyement,  by  dams  and  dikes,  on  Cabin  Creek,  Elk,  and 
Two-Mile  Bhoals,  '73,  506. 

1875.  Permanent  improTement,  for  bailding  Looks  Nos.  4  and  5,  '76,  ii,  155. 

1876.  For  building  dam,  &c.,  to  Lock  No.  5,  '76,  ii,  157.    For  culvert  pipes  and 
lock-gates  reiected,  '77,  297.    For  iron-work  for  movable  dam  No.  5,  '77, 299. 

1877.  For  building  dam  adjoining  Lock  No.  4,  '77,  298. 

1878.  For  iron-work  at  Dam  No.  4  and  iron  gates  for  Look  No.  5,  '78^  469. 
Documents*    (Not  printed  in  reports.) 

S.  Doc.  25,  42d  Cong.,  3d  Sess.,  '73,  508. 
Enginecnrs. 
Chief  of  Engineers. 

Reports, '72.  74;  '73,59;  '74,i,56;  '75.i,89;  '76,1,91;  '77,61;  '78»67;  '79,79. 
Board  of  Engineers. 
1875.  On  project  submitted  by  Mi^.  W.  P.  Craigbill  for  improvement  from  mouth 
to  Great  Falls.    Board  recommend  si  ack- water  improvement  by  means  of  9  mov- 
able dams  (with  locks)  from  mouth  to  Paint  Creek  Shoals  and  3  permanent 
dams  at  and  above  Paint  Creek  Shoals  (unless  it  be  deemed  hereafter  advisable 
to  make  the  whole  or  a  part  of  the  latter  movable).    Dimensions  of  locks  finom 
285  to  300  feet  long,  from  48  to  50  feet  wide.    In  the  movable  dams  the  Chanoine 
wicket  be  used  for  the  present,  with  navigable  pass  300  feet  wide.    That  the 
appropriation  of  1875  ($300,000)  be  applied  to  the  construction  of  2  locks  (dams 
to  be  movable  and  constructed  with  future  appropriations'),  one  at  or  near 
Brownstown,  the  other  between  that  point  and  Paint  Creek  Shoals,  '75,  i,  89,  ii, 
95;  '76,  ii,  164;  '77.  676;  '79,  55L 
(Lieut.  Col.  H.  G.  Wright  and  Majors  W.  P.  Craighill  and  O.  M.  Poe,  '75,  i,  89,  ii, 
95.) 
Engineers  in  Charge. 
Maj.  W.  E.  Merrill,  1873-74,  '73,  58.    Reports,  '73,  505;  '74,  i,  483. 
Maj.  W.  P.  Craighill,  1H74-'— ,  '74,  i,  66,  48:V;  '75.  i,  89,  ii,  87,  633.    Reports,  '73, 
835;  '75,  ii,  87,90,631;  '76,  ii,  153;  '77,  296;  '78»  467;  '79,  545. 

JLSSISTANTS 

A.  M.  Scott,  '74,  i,  483;  '75,  ii.  87,634;  '76,  ii,  154:  '77,  296;  '78»  468.    Reports, 
'73,  507;  '75.  ii,  88;  '76,  ii,  157;  '77,  303,684,709. 

H.  Bacon,  '75,  ii,  87. 

W.  R.  Hutton,  '77,  296, 675 ;  '78.  468.    Reports,  '76^  ii,  154 ;  '77,  727, 749. 

Lieut.  T.  Turtle,  '77,  675.    Reports,  '77,  299,709;  '78.  469;  '79,  648,550. 

£.  Lorraine,  report  of,  '73,  835. 
Estimateflu 
J.  A.  Bvers,  1868,  improvement  firom  mouth  to  Great  Falls  by  masonry,  dams,  and 
locks,  $1,867,072;  or  timber  crib-dams  and  masonry  locks,  (1,494,544;  or  timber 
crib-dams  and  locks,  $1,335,280,  .'77,  803,806;  or  side  canal,  with  locks,  from 
mouth  to  Brownstown ;  thence  slack-water  navigation,  by  masonry  locks  and 
dams,  $2,048,580,,  '77,  803 ;  or  by  masonry  locks  and  dams  atT  Lyken's,  Paint 
Creek,  and  Cabin  Creek  Shoals,  with  sluice  dams  at  otherpoints,  $743,820,  '77, 803. 
W.  R.  Hutton,  1871,  improvement  from  mouth  to  and  above  Lyken's  Shoals  (85 
miles),  by  means  of  sluice-dams,  with  openings  lUO  feet  by  7  feet,  aiding  low- 
water  by  discharge  from  meadow  reservoir;  estimated  cost,  $973,900,  '71,  627, 
642,650. 
E.  Lorraine,  1872,  improvement  from  mouth  to  Paint  Creek  Shoals  by  low-water 
sluice-dams ;  thence  to  Great  Falls  by  locks  and  dams ;  estimated  cost,  $1,979,172, 
'73,  836,841;  '74,  u,  101 ;  or  by  locks  and  dams  throughout,  $2,918,453,  '75,  ii, 
637. 
A.  M.  Scott,  1873,  estimated  cost  of  lock  and  dam  at  Paint  Creek  Shoals,  lock  255 
feet  by  50  feet,  stone  lock  with  timber  dam,  $224,000 ;  stone  lock  with  stone 
dam,  $261,000.  '73,  508.    Considered  by  M%|or  Craighill  as  too  low,  '73,  509. 
A.  M.  Scott,  revising  estimate  of  Lorraine,  1872,  improvement  firom  mouth  to  foot  of 
Paint  Creek  Shoals  by  sluice-dams,  aided  by  reservoir  discharge;  from  thence 
to  Great  Falls  by  4  stone  locks  and  dams,  $2,350,000,  '77,  746 ;  or  by  locks  and 
dams  throuffhout,  $3,077,113,  '75,  ii,  91, 93, 638;  '77, 747 ;  or  by  7  movable  dams, 
with  locks,  between  mouth  and  Brownstown;  thence  to  Great  Falls  by  5  per- 
manent dams  with  locks,  $3,894,183,  '77,  748. 
M^j.  W.  P.  Craighill,  1875.  for  improvement  fh>m  mouth  to  foot  of  Great  Falls  by 
12  permanent  dams  with  locks,  $3,077,113 ;  or  by  9  permanent  dams  with  locks, 
$2,739,440:  or  9  movable  dams  and  3  permanent  dams,  $4,071,216,  '75,  ii,  91, 93, 
94,  638.    For  permanent  dam,  lock  14  feet  lift,  at  or  ne«ir  Brownstown,  $237,000, 
'75,  ii,  92, 94 ;  or  movable  dam,  lock  8  feet  lift,  $286,000,  '75,  ii,  92, 94. 
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Estimates— OoDtinned. 


M 


ilL 


297,751. 

Estimate  reduced  $600,000, 1879.  by  leduotion  of  lockfl  and  dams  Dear  Cliarlestoii 
and  omission  of  Lock  No.  1.  Amount  Tequired  to  complete  ezistin£  project 
12,610,000, '79,  80,560.  — 6  i-    j    •» 

Financial  Statements. 

•73,  59;  '74,  i,  56,485;  '75,  i,  89,  ii,  87;  '76,  i,  91,  il,  154;  '77,  62,296;  '78;  68,4©; 
'79,  80,550, 
I.effislation. 

Suggested  concerning  Great  Kanawha,  '77,  678. 

Act  of  legislature  (lw69)  defining  and  enlarging  powers  of  Kanawha  board,  '77,  80»*. 

Act  of  Congress  (1872)  providing  for  transfer  to  United  States  of  certain  rights,  firao- 
chises,  &c.,  by  State  of  West  Virginia,  '77,  813. 

Act  of  legislature  (1875)  giving  consent  to,  '77,  814. 

Act  of  Congress  (1875)  providing  for  condemnation  of  land  for  public  nse,  '77,  815. 
Operations. 

Previous  to  1873  carried  on  by  Kanawha  board  and  Kanawha  River  Improvem€>iit 
Company,  and  consisted  in  dredging  narrow  chutes  through  shoals,  aided  by 
construction  of  short  wing-dams,  '73,  505,507,839;  '77,  807.  Insufficiency  of 
work  done,  '73,  507,839. 

1873-'74.  Temporary  improvement  by  construction  of  wing-dams  at  Elk  and  Two- 
Mile  Shoals,  by  contract,  widening  chute  at  Elk  Shoals,  and  removing  obetror- 
tions  in  lower  river,  by  hired  labor,  '73,  507 ;  '74,  i,  iR&t  483. 

1874-'75.  Temporary  improvement  by  construction  of  win^-dams  at  Bouseman'? 
Island,  ELk,  Two-Mile,  Johnson,  and  Knob  Shoals  by  hired  labor ;  removal  of 
obstructions  by  United  States  crane-bpat ;  dredging  on  bars  by  State  dnadge^. 
'75,  i,  89,  ii,  87,88. 

1875-'76.  Temporary  improvement  by  work  on  Charleston,  Elk,  Two-Mile,  and  Red- 
House  Shoals  by  hired  labor;  removal  of  obstructions  by  United  States  crane^ 
boat ;  dredging  on  bars  by  State  dredges,  '76,  i,  91, 154, 158, 162;  '77,  303.  Per 
manent  improvement,  construction  of  dams  (movable)  Kos.  4  and  5,  also  Ijock 
No.  4,  by  contract  '76,  i,  91, 154, 158, 162 ;  '77,  303. 

1876-'77.  Temporary  improvement  by  work  at  Red-House  Shoals,  '77,  61,296,299. 
300.  Permanent  improvement,  progress  on  locks  and  dams  (movable)  Xos.  4 
and  5  by  contract,  '77,  61,296,299,303. 

1877-78.  Temporary  improvement  by  removal  of  bowlders  from  shallows  of  loww 
river  by  hired  labor  and  use  of  crane-boat,  '78,  472.  Permanent  improvement, 
commencement  of  work  by  hired  labor  on  lock  and  dam  No.  3,  '78^  67, 467, 470. 
Progress  at  Locks  Nos.  4  and  5  by  contract,  '78,  67, 467, 470, 471.  Failare  of  con- 
tractor at  Dam  No.  4  and  prosecution  of  work  by  hired  labor,  '78^  67, 467. 

1878-^79.  Temporary  improvement  by  repair  of  Two-Mile  Dam,  '79, 554*  Permanent 
improvement,  progress  on  lock  and  dam  No.  3  delayed  by  labor  strikes,  '79, 79, 
549, 552  J  completion  of  Lock  No.  4;  progress  on  Dam  No.  4,  '79,  79,549,553; 
completion  oi  Lock  No.  5 ;  abandonment  of  Dam  No.  5  by  contractor  and  prog- 
ress by  hired  labor,  '79,  79,549,551,553.  History  of  previous  operations,  '79, 
550. 
Physical  Cliaracteristics. 

Pall  of  river,  '71,  642;  '73.  837:  '75,  ii,  91,95;  '76,  ii,  159,163;  '77.  744,749.  Di». 
charge  of,  '71,  641 ;  '73,  839 ;  '75.  ii,  92 ;  '76.  ii^  160, 163 ;  '77.  745, 749, 802, 807; 
'78,  473.  Comparison  of  low- water  slope  and  discharges  of,  with  Seine,  '76,  ii. 
163;  '77,  749.  Floods  on,  '76,  ii.  163;  '77,  749,802:  '78,  473.  Width  of,  ami 
character  of  bed,  '73,  839;  '75,  ii,  91;  '76,  ii,  163.  Regimen  of,  as  afieot<ed  by 
floods  in  New  River,  '77,  296, 303.  Character  of  rock  at  lock  foundations,  '77. 
300.    Geology  of  coal  basins  on,  '77,  306.    Salt  deposits  of  West  Virginia,  '77, 

:^o. 

Note. — Kanawha  River  begins  at  junction  of  Gauley  and  New  Rivers,  '73, 837, 841 : 

'74,  ii,  93. 
Plans. 
1817-19.  For  a  connection  between  the  Ohio  and  James  Rivers,  via  Kanawha,  '71, 

625,636. 
By  Captain  McNeil,  U.S.T.E.,  1826-'28,  for  a  connection  between  the  Ohio  and 

James  Rivers,  via  Kanawha,  '71,  625,636;  '77,  677,762. 
By  James  River  and  Kanawha  Canal  Company,  1832,  for  connection  between  the 

Ohio  and  James  Rivers,  via  Kanawha  River,  '71,  625, 650. 
By  E.  H.  Gill,  1838-'4l,  for  improving  Kanawha  by  system  of  locks  from  pool  to 

pool,  '71,  636, 640 ;  '77.  803. 
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Plans— Continaed. 

By  Mr.  Fish,  1855,  for  improving  Kanawha  hj  a  srstem  of  dams  at  x>ools  provided 
with  Blaiceft— dams  at  intervals  of  about  i  mile — ^grading  the  river  to  a  nearly 
uniform  slope,  '71,  637,642;  '73,  839;  '77,  745. 

By  C.  EUet,  I860,  for  improving  Kanawha  by  system  of  slnice-dams,  aiding  low- 
water  depth  Dy  reservoir  discharge,  '71,  637 ;  '73,  839 ;  '77,  745. 

By  J.  A.  Byers,  1868,  for  improving  Kanawha  from  month  to  Loup  Creek  Shoals,  5 
miles  below  Great  Falls,  to  5  feet  depth  low- water,  by  12  locks  and  dams,  slack- 
water  locks  200  feet  by  40  feet ;  or  combination  of  locks  and  dams,  slack-water, 
with  side  canals  to  pass  most  difficult  points,  with  locks  at  foot  of  shoals  and  dams 
at  head ;  or  by  lockis  and  dams  at  Paint  Creekj  Ly ken's,  and  Cabin  Creek  Shoals, 
together  with  low- water  dams  provided  with  sluice-opening  110  feet  wide; 
grading  the  river  to  a  slope  not  exceeding  3  feet  fall  per  mile,  "77,  803, 806. 

By  £.  Lorraine.  1872,  improvement  from  moutn  to  Great  Falls  by  slack-water  naviga- 
tion, 12  locks  and  dams,  locks  240  feet  by  40  feet  by  7  feet,  '73,  840 ;  '79,  ii,  91, 
93, 638 ;  '77,  746 ;  '79,  550.  Objections  to  sluice  system  of  navigation,  '73,  507, 
509.839;  '77,  748. 

By  A.  M.  Scott,  1875.  revising  above  plan  of  E.  Lorraine  (1872)  for  improvement  by 
slack- water  navigation ;  locks  increased  to  280  feet  by  40  feet  by  7  feet,  '75,  ii, 
91,93,638;  '77,  746;  or  by  7  movable  dams,  with  lucks,  between  mouth  and 
Brownstown;  thence  by  5  permanent  dams,  with  locks,  to  foot  of  Great  Falls; 
movable  dams,  with  navigable  pass  250  feet  wide ;  all  locks  280  feet  by  50  feet 
by  7  feet,  '77,  747. 
Private  and  Corporate  UTork. 

In  1832  the  James  and  Kanawha  River  Canal  Company  was  formed,  '71,  625, 635,  at 
which  time  the  Kanawha  Blver  was  a  part  of  their  property.  In  1856  the  Ka- 
nawha board  was  created  for  the  improvement  of  Kanawha  River  from  mouth 
to  Loup  Creek  Shoals,  subject  to  instructionaof  the  James  and  Kanawha  River 
Canal  Company.  In  1869  the  legislature  of  West  Virginia  annulled  all  rights 
of  the  canal  company  to  Kanawha  River  and  placed  it  entirely  under  control  of 
Kanawha  board.  In  1875  the  State  of  West  Virginia  transferred  to  the  United 
States  all  riffhts,  &c.,  on  Kanawha  River  and  its  tributaries  to  mouth  of  How- 
ard and  Anthony  Creeks,  '77,  807,813.  (See  Legislation.)  Work  done  by  Ka- 
nawha board,  '73,  839;  '75,  ii,  89;  '76^  ii,  161;  '77,  303. 
Projects. 

By  W.  R.  Hntton,  1871.  improvement  of  river  from  mouth  to  Lyken's  Shoals,  85  miles 
(as  part  of  third  division  ^*  Central  route"  of  transportation  routes  to  seaboard), 
to  a  low-water  depth  of  7  feet  by  sluice-dams ;  grading  the  river,  with  openings 
100  feet  by  7  feet ;  aiding  low-water  discharge  by  reservoir  on  Meadow  Creek, 
'71,  627, 642 ;  estimated  cost,  |973,900,  '71,  b^,  642, 650 

By  E.  Lorraine,  1872,  improvemlBnt  from  month  to  Great  Falls,  to  7  feet  depth  at  low- 
water,  as  follows:  From  mouth  to  foot  of  Paint  Creek  Shoals  by  timber  crib, 
low-water  dams,  provided  with  sluice-openings  120  feet  by  6^  feet,  and  arranged 
to  grade  surface  of  river  to  slope  of  2  feet  per  mile ;  low-water  discharge  of 
river  to  be  increased  by  reservoirs ;  from  foot  of  Pain  t  Creek  Shoals  to  Great  Falls 
by  slack-water  navigation,  obtained  by  4  locks  and  dams,  locks  240  feet  by  40 
feet,  '73,  836,840;  '75,  ii,  91,93,63^;  '77,  746;  '79,  550.  Adoption  of,  recom- 
mended by  M^ior  Craighill,  '73,  836;  estimated  cost.  $1,979,172,  '73,  836,841: 
'74,  ii,  101.  Revised  by  A.  M.  Scott,  1875,  increasing  aimensions  of  locks  to  280 
feet  by  50  feet,  '77.  745;  estimated  cost,  $2,350,000,  '77,  746. 

By  Maj.  W.  £.  Merrill,  1873,  proposes  a  lock  and  dam  at  foot  of  Paint  Creek  Shoals, 
lock  225  feet  by  50  feet,  13  feet  lift ;  indorses  the  project  for  improvement  above 
Paint  Creek  Shoals  by  locks  and  dams,  '73,  508. 

By  Mi^.  W.  E.  Merrill,  1874,  for  temporary  improvement  of  river  below  Paint  Creek 
Sboals  by  construction  of  riprap  dams ;  removing  obstructions,  in  connection 
with  dredging  by  the  Kanawna  board ;  work  to  be  done  by  hired  labor  largely, 
'73,59,506. 

By  M%J.  W.  P.  Craighill,  1875,  for  improvement  from  mouth  to  Great  Falls,  94.2  miles, 
to  a  low- water  depth  of  7  feet :  Ist,  by  a  system  of  locks  with  permanent  dams; 
2d,  by  a  system  of  locks  with  movable  dams :  3d,  by  a  combination  of  the  two. 
By  the  first  plan  9  or  12  locks  and  dams  would  be  required,  with  an  aggregate 
lift  of  108  feet ;  looks  from  285  feet  to  300  feet  long  and  from  48  feet  to  50  feet 
wide ;  estimated  cost,  $2,739,440  to  $3,077,113.  If  movable  dams  are  used  the 
lift  should  be  limited  to  8  feet.  By  the  third  or  a  combination  of  permanent  and 
movable  dams  the  arrangement  would  be  as  fullows :  9  movable  dams  between 
mouth  and  Paint  Creek  Shoals  and  3  permanent  dams  between  Paint  Creek  and 
foot  of  falls;  estimated  cost,  $4,071,216.  Movable  dams  provided  with  a  navi- 
gable pass  of  from  250  feet  to  300  feet  and  closed  with  the  Chanoine  wicket ;  the 
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Projects—Continued. 

first  dam  bailt  to  be  movable  and  located  at  or  near  Brownstown.  '75,  i,  89,  ii 
90, 95.  Board  of  Engineers  (1875)  recommended  adoption  of  movable  dams  firom 
month  to  Paint  Creek  and  permanent  dams  above  that  ppint,  nnless  it  be  here- 
after deemed  best  to  make  the  whole,  or  part,  movable ;  estimated  coet,  $4,152,500. 
Further,  recommended  dimensions  suggested  by  M%jor  CraighUL  together  with 
the  adoption  of  Chanoine  wicket  (see  Board  of  Engineers),  '75,  i,  S,  ii,  90,96; 
'76,  ii,  158,163,164;  '77,  303,676.  Objections  to  movable  dams  consider^ 
'77,  745.  Dimensions  of  locks  and  dams  in  progress,  '79,  547. 
§arveTs. 

l-i38.  By  E.  EUet,  '71,  625,636;  '77,  743,749. 

Ifi56.  By  J.  A.  Byers,  '76,  u,  163;  '77,  743,749. 

l^X  By  A,  M.  Scott,  '74,  i,  485;  '76^  ii,  163. 

l^A.  By  A.  M.  Scott,  '75,  ii,  634. 

1875-'76.  By  A.  M.  Scott,  to  determine  exact  location  of  locks  and  dams  reeom- 
mended  bv  Board  of  Engineers,  1874,  '76,  ii,  154, 157, 163 ;  '77, 296, 303, 67& 

lS7(w77.  To  determine  effects  of  freshets  in  New  River  on  regimen  of  Kanawha,  'Tl, 
61, 296, 303.    Profile  of  river  from  mouth  to  Great  Falls,  '76,  ii,  164, 

li^n-^S.  To  determine  location  of  lock  and  dam  sites,  '78,  473. 

1678-'79.  Completion  below  Charleston,  '79,  554. 

[L.  Y.  S] 


KANAHTHA  BITER,  I^ITTIiE,  HT.  TA.-Impbov£Mxnt  of. 

Appropriations. 

lrn'6 $7,300, '77,  94,663,665. 

1(^8 18,000,  '78,  108,810,813. 

1^79 18,000,  '79,  145,1347. 

Commeree. 
Probable  commerce  of  river,  '75,  i,  743.    Present  navigation  limited  to  high-wat^r, 
'75,  i,  744.    Commerce  of  1877  passing  lock  of  Little  Kanawha  Navigation  Com- 
pany,  '77,  664. 
Contracts. 

l>^7.  Made  for  removal  of  rock  at  Beaver  Rocks  and  Nailor  Bend,  '77,  663. 
Enffineera. 
Chief  of  Engineers. 

Keports,  '75,  i,  73;  '77,  94;  '78,  107;  '79,  145. 
Engineer  in  Charge. 
Usil  W.  E.  Merrill,  1875-'—,  '75,  i,  73.    Reporta.  '75,  i,  740 ;  '77, 663 ;  '78, 806, 813; 
'79,  1346. 

j^  SIST ANTS 

J.  E.  Carpenter,  '75,  i,  740.    Report,  '75,  i,  742. 
J.  E.  Bell,  '77,  663.    Report,  '78,  807. 
W.  E.  Strong,  '79,  1346. 
£»^Ciniates. 
Maj.  W.  E.  Merrill,  1875,  for  improvement  from  Spring  Creek  to  Bnlltown,  by  sUcl- 
water  navigation,  12  locks  and  dams,  $758,400,  '75,  i,  740;  '77,  665;  will  be 
largely  increased  if  rock  foundations  are  not  found,  '75,  i,  742 ;  same  work  esti- 
mated by  Assistant  Carpenter  at  $480,000,  '75,  i,  744;  considered  too  low  by 
Major  Merrill,  '75,  i,  740.    For  temporary  improvement  by  removal  of  rocks  and 
obstructions,  |7,300,  '75,  i,  742. 
Miyor  Merrill,  1878,  for  lock  and  dam  at  Burning  Springs,  $84,200,  '78,  813.     Cause 
of  increase  from  estimate  of  1875,  '78»  813 ;  '79,  145, 1347. 
Financial  Statements. 

77,  94,665;  '78»  108,810;  '79,  145,1347. 
Operations. 
Id76-77.  Temporary  improvement  by  removal  of  rocks,  sand,  gravel,  and  oUier  ob- 
structions by  hired  labor,  '77,  664. 
1877-78.  Removal  of  rocks  by  contract,  '78,  107, 808.    Construction  of  wing-dams 

and  removal  of  obstructions  by  hired  labor,  '78, 108, 808. 
1378-79.  Removal  of  rocks  and  obstructions  and  construction  of  wing-diuiia  by  hired 
labor,  '79,  145, 1340. 
Physical  Ciiaracteristics. 
Description  of  river,  '75,  i,  742,744 ;  '78»  806.    Falls  of,  '75,  i,  740,744,745.    High- 
water  00,  '75,  i,  744.    Discharge  of,  '75,  i,  745.    Area  of  water-shed,  '7B^  806. 
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PriTate  and  Corporate  UTork. 

Little  Kanawha  Nayigation  Coxnpany  besan  in  18G7  and  completed  in  1874  the  slack- 
water  navigation  to  depth  or  4  feet  £om  mouth  to  Spring  Creek,  43  miles,  by  4 
locks  and  &m8 ;  locks  143  feet  by  23  feet,  '75,  i,  740, 744 ;  '77,  664. 
Projects. 

M^jor  Merrill,  1875,  for  temporary  improvement  by  removal  of  rocks  and  other  ob- 
stmctions,  '75,  i,  742, 744 ;  '77, 663, 665.  For  permanent  improvement,  to  depth 
of  4  feet,  from  head  of  present  slack- water  navigation,  Spring  Creek  to  Bull- 
town,  87f  miles,  by  slack-water  navigation,  12  locks  and  dams;  locks  143  feet  by 
23  feet,  with  an  average  lift  of  12f  feet,  '75,  i,  740;  '77,  664;  '78,  813.  First 
dam  and  look  proposed  at  Bnining  Springs,  '78»  813. 

Itf74.  Kom  Bulltown  to  mouth,  '75,  i,  73,740,742. 


KAJVKAKEE  BITER,  Ilili.  AND  IND.— Examinatiox  or. 

Commerce. 

Justification  of  improvement,  '79,  1455. 
Statistics,  *79,  1459. 

Chief  of  Engineers. 

Keport*,  '78,  109;  '79,  148,149. 
Engineer  in  Charge. 

Maj.  J.  A.  Smith.    Beport,  '79,  1455. 
Assistant. 
J.  WorraU,  C.  E.,  '79, 1455. 
Estimates.    ( See  Plans. ) 
Physical  Cliaracteristtcs. 

Description,  '79,  145&-1460.    Beclamation  of  lands,  '79,  1457. 
Plans. 
By  J.  Worrall,  1867,  for  slack- water  navigation,  by  means  of  locks  and  dams,  from 
month  to  Momence,  47.5  miles ;  locks  100  feet  by  17  feet  by  5  feet ;  estimated 
cost,  1950^000,  '79,  1456. 
By  Major  Smitb,  1879,  for  improvement  in  Indiana  by  widening,  deepening,  and 
straightening  for  about  150  miles ;  estimated  cost,  $150,000,  '79,  1458. 
PriTate  and  Corporate  UTork. 
1847.  The  Kankakee  Company  connected  the  Illinois  and  Michigan  Canals  and  com- 

Sleted  21  miles  of  slack- water  navigation,  '79,  1455, 1456.    Canal-feeder  and 
am  constracted  by  the  State  of  Illinois,  '79,  1455. 
Surveys. 
1867.  By  J.  Worrall,  '79. 1455. 

1878-'79.  Examination  completed  by  Mf^or  Smith,  '78,  109;  '79,  148,155. 
1879.  Survey  by  Mi^or  Smith,  '79,  149. 


KANSAS  BITEB,  KANS.— Examination  of. 

Commerce. 

Jnstification  of  improvement,  '79,  1092, 1093. 
Statistics,  '79,  1092-1094. 
Engineers. 
Chief  of  Engineers. 

Reports,  '78,  93;  '79,  127. 
Engineer  in  Charge. 

M^.  C.  B.  Sater.    Beport,  '79,  1089. 

J.  D.  McKown.    Beport,  '79, 1089. 
Esttmates.    (See  Plans.) 
Physical  Characteristics. 

Description,  '79,  1089-1091.    Obstructions,  artificial  and  natoral,  '79,  1089-1091. 
Discharge  of  river,  '79, 1092. 
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KANSAS  BTVEB,  KAIf  S.— Contintied. 

Plans. 

By  J.  D.  McKown,  1879,  for  improvement  of  river  from  month  to  Topeka  to  low- 
Tv^ater  depth  of  4i  feet :  from  Topeka  to  June! ion  City  to  low-water  depth  of  34 
feet  by  constnictaon  or  wing-dams  and  the  removal  of  obstmctions ;  estimated 
cost,  $450,000,  *79, 1092.  Recommendation  reserved  by  Major  Sater  until  deter- 
mined by  a  detailed  sorvey,  '79, 1089. 
Surveys. 
1878.  Examination  from  month  to  Junction  City,  Eans.,  ordered.  '78»  93.  Cob- 
pleted  in  1879  by  J.  D.  McKown,  '79, 127,  lOaJ. 


KASJELASKIA  BEND.~(See  Mississippi  River  between  Faixs  of  St. 

Anthony  and  Cairo.) 


lUSJVNKBEC  BITEBy  ME.— Improvement  of. 


Appropriations. 


1830 

1832 

1852 

1866 

1867 

1869  (allotted). 

1870 

1871 

1872 

1873 

1874 

1875 


'66,  iii,  28. 
Actof  Jaly3,  1832. 


$4,000^ 

3,500 

5,000 

2,600 

6,000 
20,000,  '67,  490. 
30,000, '67,  490. 
14, 850.    Act  of  April  10,  1669. 
15,000, '70,  81. 
15,000,  '71,90. 

8,000,  '72,89. 
12,000,  '73.98,1064. 
12,000,  '74.1,108. 
15,000,  '75,  i,  115. 


Total  to  1879 $162, 950. 

Transferred  from  allotment  for  Saco  Biver,  Maine,  $322.34,  '71,  643.    Statement  of 
appropriations,  '71,  842;  '72,  930;  '73,  1063;  '76^  i,  158;  '77, 162;  '7S,  196. 
Connnerce. 
Justification  of  improvement,  '67,  491,  495,  496 ;  '69,  456,  457.    Increase  of,  '68»  85a 
Statistics,  '67,  490,  495;  '68,  853,  857;  '69,  456;  '70,  501;  '77,  162;  '78,  196. 
Contracts* 


Year. 

Contractor. 

Contract  for— 

Referanoes. 

1807 

Augnstus  R.  Wright 

......do 

Dredging,  at  40  cents  per  cable  yard 

'67,490,492: 

1868 

3o 

'68,882,854. 
'71,843,844. 

1871 

......do 

do 

1871 

do 

Dnylsrintr  at  50  cpntd  xm^t  cnhlo  Tftrd     ....... 

'71,843,844. 

'72,931:   '73,140. 
'73  1064. 

1872 
1872 

George  W.  Townnend 

Anguatue  R.  Wright 

Edouard  M.  Le  Prohon 

Edouard  M.  Le  Prohon  &  Co. 
Isaac  Hamilton 

Removing  rock,  at  $30  per  cubic  yard 

Dredglni;,  at  50  cents  per  cubic  yard 

1873 

Removal  of  rock 

1874 
1874 

Removal  of  rock,  at  $33.50  per  cubic  yard 

Removal  of  rock,  at  $16  per  cubic  yard 

'7*,ii,392. 
'76,li,»8. 

Abstracts  of  bids,  '67,  491;  '68,  854;  '71,  844;  '75.  ii,  393. 
Abstracts  of  contracts,  '67,  492;  '68,  854;  '71,  844;  '75,  ii,  393. 
Defense. 
United  States  arsenal  at  Augnsta,  '67,  496.    Importance  of  improvement  to  tiie 
United  States  in  case  of  war,  '67,  490,  496.    Fort  Popham  at  tbe  month  of  the 
Kennebec,  '67,  490,  495. 
Docnmeiits.    (Not  published  in  reports.) 

H.  Doc.  91,  39th  Cong.,  3d  Sess.    Survey  of  Kennebec  and  Penobscot  Eiveis,  '67, 17. 
Engrtneers. 
Chief  of  Engineers. 
Eeports,  '66,  i,  7,  ii,  40,  iii,  28;  '67,  17,  49;.  '68,  71 ;  '69,  62:  '70,  80;  'Tl,  £?j 
'72,  89;  '73,  97;  '74,  i,  107;  '75,  i,  115;  '76,  i,  40;  '77,  34;  ^78,  38. 
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KCNMEBEC  BITEB,  ]g[£«--Contii»ied. 

Eni^neers— Continued. 
Engineers  in  Charge. 

Col.  S.  H.  Long,  1837,  '67,  494. 
Col.  J.  D.  Graham,  1864-'U6.    Report,  '66,  i,  36. 
Msg.B.S.  Alexander,  1866,  '66,  ii,  40;  '67,  493. 

Lieut.  Col.  George  Thorn,  ISeC-'— .  Reports,  '67,  488,  490,  492;  '68,  852,  856; 
'69,  455;  '70,  500,  506;  '71,  842;  '72,  930;  '73,  1063;  '74,  ii,  303;  '75,  ii,  392; 
'76»i,  158;  '77,162;  '78,  195. 

By  Lieut.  Col.  George  Thorn,  for  dredging  through  Shepard's  Point  Shoal,  $10,214.38. 
'67,  494.  For  increased  depth,  $17,503.50,  '67,  494.  For  dredging  channel 
through  all  the  ehoals,  $50,000,  '67,  490.  To  excavate  a  channel  through  Hink- 
ley's  and  Brown's  Island  Shoals,  (3,000,  '67,  489.  Modiiied  estimate  for  com- 
pletion of  work  from  Gardiner  to  Augusta,  $80,000,  '68,  852,  857. 

By  Lieut.  Col.  George  Thorn,  for  improvement  of  river  between  Richmond  and  Gardi- 
ner, $12,976.30,^71, 844.  For  the  removal  of  two  ledges  of  rock  below  Richmond, 
$13,500,  '72,  932.  For  the  removal  of  Half-tide  Rock  and  Ledge  No.  2,  etc., 
$30,003.60,  '73,  1064.  For  the  removal  of  ledges  3,  4,  and  5  and  Dry  Rock, 
$40,500,  '74,  ii,  ^03. 
Financial  Statements. 

'68,  71,  853;  '69.  455;  '70,  80,  81,  500;  '71,  90,  843;  '72.  89,  930:  '73,  98,  1064; 
'74.  i,  108,  ii,  304;  '75,  i,  115,  u,  39<J;  '76^  i,  40,  158;  '77,  35, 163;  '78»  38, 196. 
Operations. 


Year. 


1887 

ism 

I860- '70 
1870- '71 

1871- 72 
1873- '73 
1873- '74 
1874-75 
1875-78 
1876-77 
1877-78 


Bemsirks. 


30  bowlders  removed .. 
60  bowlders  removed. 
do 


60  bowlders  removed ;  Kehnmkeg  Bock  removed. 


Ilemoval  of  Half-tide  Book 

Removal  of  3  ledges  of  rook 

325  cubic  yards  rock  removed  {  work  nnaatisfiictory. 

805  cable  yards  rock  removed 

545  cubic  yards  rock  removed 


Dredging. 


Oub.yd€. 

83,626 
22,030 
80,672 
12,510 

28,486 
7,703 


Befezenoes. 


'69,455. 
'70,  500. 
'70,  506;   '71,  842; 

'72,88.03L 
'72,  831. 
'73, 1064. 
'74,  ii,  303. 
'76,  il,  302. 
'76,i,40,16& 
'77,  35, 162. 
'78,  3& 


Physical  Characteristics* 

High  and  low  water,  '67,  493.    Bed  of  riyer  compoeed  of  sand  and  gravel,  '67,  493. 
Sapid  rise  of  river,  '70,  501. 
Plans* 

By  Col.  S.  H.  Long,  1837,  for  dredging  channel  through  Shepard's  Point  Shoal,  '67, 
494. 
Private  and  Corporate  UTorlL. 

Dredging  by  city  pfAagusta  in  1847,  '67,  494. 
Projects. 

By  M%j.  B.  S.  Alexander,  for  dredging  a  new  channel  through  Shepard's  Point  Shoal, 
•67,  493. 

By  Lieat.  Col.  George  Thom,  for  a  new  channel  75  feet  wide  at  bottom  and  from  7  to 
8  feet  deep  through  all  shoals ;  estimated  cost,  $50,000,  '67,  490.  Approved  by 
Chief  of  Engineers,  '68,  855.  To  increase  width  of  channel  to  100  feet :  esti- 
mated cost,  $80,000  '68,  852,  857. 

By  Lieut.  Col.  George  Thom,  1871,  for:  1st,  removal  of  Nehumkeg  Rock;  2d,  the 
removal  of  a  ledge  and  bowlders  below  Gardiner;  3d,  dredging  Upper  Sands 
Bar;  4th,  dredging  through  Swan  Island;  5th,  removing  ledge  from  channel 
near  Richmond;  estimated  cost,  $12,976,  '71,  843;  '72,  931. 

By  Lieut.  Col.  George  Thom,  for  the  removal  of  two  ledges  of  rock  below  Rich- 
mond; estimated  cost,  $13,000,  '72,  932.  For  the  removal  of  Half-t.de  Rock, 
Iicdge  No.  2,  and  sunken  lediKe;  estimated  cost,  $30,603,  '73,  1054.  For  the 
removal  of  ledges  3, 4,  and  5  and  Dry  Rock ;  estimated  cost,  $40,500,  '74,  ii,  303; 
'76,  i,  158. 
Surveys* 

Ordered,  '67,  17. 

ld66-'68.  Under  direction  of  Lieutenant-Colonel  Thom,  from  Hallowell  to  Augusta, 
'67,488,494.    Report, '68,  85L 

1872.  Of  the  Narrows  below  Riohmond,  '72,  932:  '73, 1064. 

[E.A.C.] 
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KElVJVEBinirK  BITER,  ME.— iMPROVEMEirr  of. 

Appropriations* 

1829 $5,000.  AcfcofMarch2. 

1831 1,175.  Act  of  March  2. 

1832 1,700.  Act  of  Julys. 

18:^4 10,300.  Actof  JuDe28. 


1836 7,500, 

1837 3,000. 

1838 8,000. 

1852 7,500. 

1870 5,000,  '70,  82,  5067 

1871 5,000, '71,91. 

1676 5,000,  '76,  i,  41 

1879 2,000, '79.  47. 


Actof  July  2. 
ActofMaTcli3. 
Actof  July  7. 
Actof  AngUBt  30. 


Total  to  1879 $61, 175. 

Statement  of  appropriations,  '71,  854;  '72,  937;  '73,  1077;  '75,  ii,  397;  '78,202; 
'79,  259.    ]No  further  appropriations  required,  '72,  91 ;  '73,  100. 

Commerce. 

Benefit  to  commerce,  '70,  82,  505;  '75,  ii,  433.     Obstructions  to  commerce,  '75, 11. 

433. 
Statistics,  '75,  ii,  432;  '77,  166;  '78,  203;  '79,  260. 
Contracts. 


Tear. 


1870 

1871 

.  1877 


Contractor. 


A.  Blaisdell  &  J.  8.  Bailey. 

Charles  H.  Bragdon 

G.C.Fobes&Co 


Contract  for^ 


!  Cydi. 

Extending  east  pier j 

Extending  west  pier 1 

Dredging !    6,450 


Beferenc^. 


'71,855. 
50  cents  i  '77,  IML 


Abstracts  of  bids,  '71,  855-856;  '77,  167. 
Abstracts  of  contracts,  '71,  856;  '77,  167. 

Engineers. 

Chief  of  Engineers. 
Reports,  '66,  i,  7;  '70,  82;  '71,  91;  '72,  91;  '73,  100;  '73,  i,  115, 121;  '76, 1,41; 
•77,35;  '78,39;  '79,47. 
Engineers  in  Charge. 
Col.  J.  D.  Graham,  1865.    Report,  '66,  1,  37. 

Lient.  Col.  George  Thorn,  187(P— .    Reports,  '70,  506;  '71,  854;  '72, 937:  '73, 1077: 
•75,  ii,  397,  432;  '76^  i,  161;  '77,  165;  '78,  202;  '79,  259. 
Assistant* 
Sophns  Haa^ensen,  1875,  '75,  li^  432.    Report,  '75,  ii,  433. 
Esttimates.    (See  Projects.) 
Financial  Statements. 
•70,  8-2,  506;  '71,  92,  855;  '72,  91,  938;  '73,  100,  1077;  '77,  36>  166;  '78,  40,  203; 
'79.  47,  260. 
Operations. 


Pier  extension. 

Catch-aand. 

Crib- 
vharf. 

BTedg. 
ing. 

Kemaxlcs. 

Year. 

1 

1 

1 

1 

Beferenoea. 

Ig53 

L,fl. 
600 
168 

^4 

^4 

L.ft. 
180 

^4 

C.ydi. 

'76,1,161;    '78,202. 
'71,  855t 

1870-71 

Sepftirs      •      . . .  • . 

1871-72 

l«6i 

>72,»1.93& 
'78, 40. 

1877-  78 

8,450 

do 

Pliysical  Characteristics. 

Of  channel,  '75,  ii,  433. 
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KElVNEBinirK  BIVEB9  ME.— Contmued. 

Projects. 

By  LientenaDt-Colouet  Thorn,  for  the  constniction  of  two  stone  piers  as  wings  to 
those  already  bnilt,  at  an  estimated  cost  of  $10,000,  '70,  506;  '71,  854.  For 
dredginf;  at  MitchelUs  Point  and  the  Wading  Place,  at  an  eerfcimated  cost  of 
15,000,  '73,  ii,  434.  For  dredging,  rock  excavation,  and  repairs,  to  cost  (6,000, 
'78,203;  '79,260. 

SarveTS. 

le^4.  J)y  Sophns  Haagensen.    Beport,  '75,  ii,  433. 

l!J78.  Under  the  direction  of  Lientenant-Colonel  Thorn,  '78,  203. 


# 

KEJVOSHA  (Sonthport)  HABBOB,  UTIS.— iMPROVBMEin:  of. 

Appropriations. 

1844 $12,500  00,^ 

1845 15,000  00,  Lgg  ...  3. 

1852 10,000  00,  f  00. '"»*^- 

1868 75,461  41,  J 

1869  (allotted) 5, 346  00,  '69,  27. 

1870 10,000  00, '70,  36. 

1871 10,000  00,  '71,  35. 

1872 10,000  00, '72,  33. 

l'^74 10,000  00, '74,  i,  40. 

1875 15,000  00, '75,  i,  45,  164. 

1876 8,000  00, '76,  i,  98,  142. 

1878 8,000  00,  '78,  117. 

1879 5,000  00, '79, 156. 

Total  to  1879 $194, 307  41. 

List  of  appropriations,  '79, 1529. 
Commerce. 
Importance  as  a  harbor  of  refage,  '76,  ii,  393.    Justification  of  improvement,  '68, 

109;  ^76,  ii,  396:  '79,  1531.    Commercial  importance  of  Kenosha,  '67,  83;  '72, 

128;  '73,  212.    Railroad  interests,  '73,  212 ;  '76,  ii,  396. 
Statistics,  '66,  iv,  118,  121;  '67,  84;  '72, 128;  '73,  212;  '74,  i,  154;  '77,  876;  '78» 

1169;  '79,  1531. 

ContraeUk 

1866.  Sanger,  Ledlie  &  Corse,  materials  and  labor,  '66,  iv,  118 ;  '67,  58.  Parker, 
8tebbins  &,  Ackerman,  dredging  per  cubic  yard,  37  cents,  '66,  iv,  118 ;  '67,  58, 
85;  '76,  ii,  394.— 1871.  B.  A.  Conolly,  close  piling  and  repairs,  '71,  116;  '72, 
128.— 1872.  F.  M.  Knapp,  materials  and  labor,  '73,  211;  '76,  ii,  395.— 1874.  F. 
M.  Enapp,  materials  and  labor,  '75,  i,  215;  '76,  ii,  395.— 1875.  Albert  Conro. 
dredging  per  cubic  yard,  20  cents,  '75,  i*  215.  Knapp  &,  Gillen,  materials  ana 
labor,  '75,  i,  216.— 1878.  With  Chicago  Dredging  and  Dock  Company,  for  pier 
extension,  '79,  1530. 

Abstracts  of  bids,  '66,  iv,  120;  '75,  i,  215,  216;  '79,  1531. 

Abstracts  of  contracts,  '66^  iv,  120;  '67,  58,  85;  '68, 109. 

Enirineers. 

Chief  of  Engineers. 
Reports,  '66,  i,  5,  iii,  11 ;  '67,  22 ;  '68,  31 ;  '69,  27 ;  '70, 36 ;  '71,  34 ;  '72,  33 ;  '73, 
34:  '74,  i.  40;  '75,  i,  44;  '76,  i,  97;  '77,  102;  '78,  117;  '79,  156.    Report  of 
Col.  J.  J.  Abert,  Corps  of  Topographical  Engineers,  1854,  '76»  ii,  394. 
BoABD  OF  Engineers. 
Report  of  a  Board  of  Engineers  in  1854,  referred  to.    Difference  of  opinion  be- 
tween board  and  Mi^or  Graham  as  to  the  dredging  within  river  '76,  ii,  394. 
Engineers  in  Charge.   * 
Msvj.  J.B.Graham,  185.'>-'57.    Report,  S.  Ex.  Doc.  No.  42,  35th  Cong.,  1st  Sess., 

page  61. 
Maj.  J.  B.  Wheeler,  1866-'69.    Reports,  '66,  iv,  118 ;  '67,  83 ;  '68,  108. 
Maj. D.C.Houston,  1870-'—.    Reports,  '70,  95;  '71,  116;  '72,  127;  '73,  211;  '74, 
i,  153 ;  '75,  i,  214;  '76,  ii,  393;  '77,  873;  '78,  1168;  '79,  1529. 
Assistants 
Capt.  D.  P.  Heap,  1866-'69.    Reports,  '67,  83;  '68, 108. 

Mr.  William H.  Hearding,  '72, 127;  '73,211;  '74,  i,  153;  '77,874;  '78»1168;  '79, 
1530. 
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KE:V0SHA  i§onthi»orti  UARBOB^  inS.--Cotitiii^«d. 

ISy  lUtttni  ii(  Kngiii**#  r^  \-'A,  pstiinatt  <if  a  I  rf^*lv -approved  pi&os  will  cot*t  expeadt- 

tuTf-  unt]f.r  ifajfir  Grabani**  plan*,  '7B,  ii,  394. 
By  Major  *j rah  arc,  l-r^T,  afMirioual  for  cftmplHirtti,  $r>!^,flL47.24T  S.  Em,  Doc-  Xo>  12. 

:r>Hi  f.nrii:.,  )st  S-^s.,  jta^e^^  ti!,  175,  $75,461.41,  '66,  i.  5. 
Jiy  Majfir  Wln-*-ler^  l-ij*j,  drt.>d^ns  in  ebaDDtl  aod  estteti^ioii  of  piers,  $55^150.4^  *66i 

ivJlHjj^i, 
Ky  Chip!.  H.  1'.  TJf-ap,  1^^,  pi*r  eitension.  ^7,9«>5.t4.  '67,  84. 

By  Miijor  Wh^ili  r,  JH^iT,  n-pairs  and  ilnpd^rng,  |w>j.^ii»iJ,  *67,  22,  "^i  ^68^  31 ;  *69,  3T. 
JSv  (  ;ipi.  I>,  P.  Ili-ap.  ^'^>.  i>;pair^  iiDd  pier  *^xt* usIod,  .^<>.OiX»,  '60,  UfiJ, 
JJy  M.ij.  iJ.  tr.  Hon>Tri(U.  1^7",  rt:|*air>*  to  !*ui»ti>tnirturr  and  dredgicij,  $4i%000;  »didl- 

tiitij,il  IV >r  f^xti-udiiii;  eaHi  pit^r  :J'i4  leer,  fir>.'XNJ.  '70,  SJo. 
1-^;*.  Fi-r  ilnUjiiiii,'  iJi  1^7:'.-74,  Sl5.iMjO.  '72,  P^-:  '73,  21'>. 
]"74.  Pm  r  <'Xi*  n^ion,  n-piiirH,  aud  drH(l^iu«r,  ^^{Xw^  "74,  i,  1'^' 
1^77.  Fur  c  omplct  inn  of  e^l^ttni^  prifjcrt,  ^Hi/^t; ;  thiy  amount  pro^  ides  for  pra1>&bk» 

piirr  rxtf-riMifjii  ffit-  *iiJ  yi^:kr^,  but  riopji  not  intlude  aoy  repairs  whieb  may  be 

iirf:^»Hary  in  ^hf*  iiu-i±u  iiuin^  '77,  ^74h    The  original  estimate  probably  is  ibe  ap- 

projtriatKfM  of  1n:J]  incn  Ji^rd  by  tbe  estimate  of  L-^^kfj  viz,  ^145,4111.41',  '74,  i,  15^. 

y<tv  r  iiinpli^tiiiii  i>r  fXiMNri;;  pntiect^  6*>7jOW,  '79,  15ti.    For  maiDte[iaDC««  of  baf- 

liot  !Jii  finiMLiI  t^uni  n(  $SU<MJ,  '79,  I5;i0, 
Fiiiniirisil  ^talrmriits* 
'66,  iv,ll":  '67.2:;:  '68,  .U;  '69.2-^;  '70,3i3,%;  '71,  3r»;  *72,a:i.l28;  '73,  Sl.^l'i: 

'74,  i,4^M55;  '75,  i,4.\yi5;  '76,  i/J^  ii,  :J9:S ;  *77,  irri,Sf74;  '78^  117,11*^:  'Tt. 

l.'i^:,  i:.:n. 
OperaiioiiPi, 


Nnrtl 

jik-r.  1  South  piftr. 

Jit-markaH 

Yt»ar. 

ti 

? 

t.1 

1 

it 

BefeFfliio«&, 

IH54-  Tm 

L.ft 

/./f.   LJL   L./L    r.^fda. 

P^^J^1^i^^l^'  ilrwlf'tnir  Iti  fri>nt  of  jiitrs 

^7<5,  ii.  59*. 

1800- '07 

1 

I3.- 

t    ■ 

A%  050 
68,420 

1^07.  Xiiri  ti  ]iit'r  1^70  fei^t  longr  south 
jiier  y<m  Rir  lung. 

'67,22.  m,  '7«>ii,a&4i 
'70,30,05;  ^T«,ii,3H 

li^7-  'GH 

192 

IWM-'mj 

DiRplacerl  rrih  joined  to  m^in  pier 
Ernl  crib  uf  nor  111  pior  reniOTod  Ijy 

Sr^L^  liiii*:ir"  f'^f't   olil   ftii]ierst  rapture 

hHiUii  |iirr  ri'i^'UTil;  ii-'pairti. 
CnltH  irLlllt'il;    dii^pliii^i^il  urib  pto- 

m\  bin  nr  f.<*^  oliJ  BiipprJitructiiTB 
m>rth  pior  rt-jiWod. 

1  Hat*-  70 

\       : 

lH7a-"7I 

iHTi-'?;; 



m 

t       1 

irt72-'7:j 
i«7:t-  71 

1        ' 

'73,  34.  2U  ;     *TS,  k 

395. 
'74,  i.  40»15a 

iKTi  7:^ 

lUi'i  biKMr  fi^t  t   Hiipcrat  rapt  arc  sm 
mirili  pU-r  ri']»lLiiJi'(l. 

f 'Ijji unci  dn'<li;i-d  ......,♦ -■ ,  . 

1 U'  1  mi  f  H 1  >  r  11  i  1 '  ra  . ,, , , ,. »  ...........  ^ . 

73,  i,  14,  21t 

•76,  i,07,aaaa- 

^77,  102.  871- 

iH7:.-  '70 

H7ii-'77 

0,616 

1X77- '7M 

Titful  U  ik^(  It  rtf  TiMTtli  ju(^r.  l,4.'l^>fept : 

'78,  117,  ll«L 

li^7rt^7j> 

1(MI 

'79, 15Q,  1530. 

_  ' 

1 

tutal  ki);;tlL  erC^^imtU  pii-r,  1.306  fe«t 

HiHtorv  (if  itpiTjirinu^  to  lf^7ri,  '76,  ii.:tL):I;  ti>  lf^7£).  '79,  1523. 

Hl7.  Crib  InHl  nfler  bjiviii^;  hri'ii  iiiiid  f<iiv  '74,  1h  155. 

X^'il.  tim^  rtib  bri>kt  !i  and  bnt.  '74,  i.   bVt:  '75,  i,  *in,     Tht^s?i  aoeidentB  aftsumed 

Elk  br  liuo  lo  lln-  iiiaiiiiiT  jii  wbic'li  tb<^  t  ribs  wero  bolttal^  '76,  ii,  395, 
l-7'_\   Liii-tb  iif  rbuTSTitd  lM*t\\ei']i  pins,  l/iili>  linear  bot  j  width,  150  feet  •  avera^ 

(b  jiili,  '}\  I',,  t  below  ]iu':iii  lakr  levi-l.  '72.  Pi?^.     Abstracts  of  materials  tuped.  and 

vMiik  Uni,(\  '67,  K%.  Hil:  ^6S,  pJll;  '72,  Pi^, 
I* It y  wicii I  1  Ii ;i ru i' tf M  iM  \\*s^ 
Liearral,  nf  I'ike  L'rr'fk,  '76,  ii^  \\%\,     Littb^  or  no  rTirretitor  econring  foroe  iu  iiT«r, 
72,  I'i^:    76.  ii,  \\\K\,     Llmrartrr  iif  lakt'  lied  onfavoratdc  to  the  proper  1 

ni''nt  of  cribs,    73,  JIL     Advauiv  of  shou^  line,  '76|  ii,  1194;  '77,  874. 
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KENOSHA  (Sonthpoit)  HABBOB,  UTIS.— Continaed. 

Plans. 

By  Captain  Heap,  1867,  on  completion  of  the  project  of  1866,  to  farther  extend  the 
piers  224  linear  feet  each,  '67,  83 ;  '68,  109. 
Private  and  Corporate  UTork* 
In  1^2, '76,  ii,  394.    Dredging  in  channel  in  1873-74,  '74,  i,  154.    Docking,  '77, 
875.    146  feet  of  sonth  pier  built  by  citizens,  '79,  1530. 
Projects.    (See  also  Estimates.) 
By  Board  of  Engineers,  '76,  ii,  394. 

By  Mi^or  Graham,  1857,  extension  of  piers  and  sand  barrier,  with  dredging  in  chan- 
nel and  basins  to  give  required  capacity  for  a  harbor  of  refuge,  S.  Ex.  Doc. 
No.  42,  35th  Cong.,  Ist  Sess.,  page  175. 
By  Mfuor  Wheeler,  1^,  pier  extension  and  dredging  to  12  feet,  '66,  iv,  118;  '67, 83. 
1870.  Dredging  in  channel,  '72,  128. 
1873.  Pier  extension  and  dredging  to  16  feet,  '73,  34,  212. 
Becretanr  of  UTar. 

1854-'d5.  Flan  of  Board  of  Engineers  conditionally  approved,  '76,  ii,  394. 
Surveys. 
1855.  By  M%ior  Graham.    See  Map,  '66,  i.  No  6. 

1857.  Directed  by  M^jor  Graham,  S.  Ex.  Doc.  No.  42,  35th  Cong.,  Ist  Sess.,  page  61. 
1867.  Directed  by  Miy.  J.  B.  Wheeler,  '78,  1529. 

1877.  Directed  by  M%jor  Houston  and  made  by  Assistant  Hearding,  '77, 874.    Sound- 
ings taken,  1878.  '78, 1168. 
Maps. 
'66^  i,  No.  6;  '78,1168. 


KENT  ISIiAND  JVABBOWS,  MD.— (See  Chester  River.) 


Mineral  and  timber 


KENTUCKY  BITEB  AND  ITS  TBIBUTABIES,  KIT.— Improve, 
ment  of  (includino  north  fork,  boone  fork,  middle  fork,  troublesome 
Creek,  and  South  Fork). 

Appropriations. 

1879 $100,000,  '79,  146. 

Commerce. 

Jnstiacation  of  improvement,  '79,  1400, 1401, 1403, 1405, 1406. 
resources  tributary  to  river,  '79,  1401-1405. 
Engineers. 
Chief  of  Engineers. 

Reports,  '78,  109 ;  '79,  146, 147. 
Engineer  in  Charge. 

Maj.  W.  £.  MerriU.    Report,  '79,  1398. 
Assistant 
R.  H.  Fltzhugh.    Report,  '79,  1399,  1407. 
Estimates. 


Year. 

By- 

Tor— 

Amonot. 

References. 

1870 
1S79 

H%iorMerrin... 
...do     

and  dams. 
Slack-water  aTstom  on  North  Fork 

$1,074,402 

1,888,000 

10,000 

788.000 

868,000 

'79,1890,1401,1411. 

'79,1380.1401,1411. 
'70,1399,1401,1411. 
'79, 1399, 1401, 1411. 
'79,1390,1401,1411. 

1870 

....do 

ImpTorement  of  channel  North  Fork 

Slack-water  system  on  Middle  Fork. 

1870 

....do 

1870 

do 

Slack- water  svstem  on  Sonth  Fork 

Tables  of  estimates,  by  R.  H.  Fitzhugh,  '79,  1411-1421. 
Physical  Characteristics. 

Description,  '79,  1398-1408.    Mineral,  timber,  and  stone  resources  tributary  to  river, 
'79,  1401-1403.    Tables  of  distances  and  elevations,  '79,  1411-1421. 
Plans. 
1879.  By  Mi^or  Merrill,  (1)  for  slack-water  navigation  on  Kentucky  River  from 
mouth  to  Three  Forks,  a  distance  of  258  miles,  oy  repairs  of  old  locks  and  dams 
and  construction  of  12  new  locks  and  dams ;  estimated  cost,  $1,074,402.    (2)  For 
slack- water  navigation  on  North  Fork,  121  miles,  14  locks  and  dams,  with  on 
18  E  N 
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KCNTVCKT  BITER  Alt B  ITS  TBIBUTABIES,  KT.— Contmiud. 

Plans— Continued. 

average  lift  of  14.5  feet  per  look ;  estimated  cost.  $1,386.000 ;  and  for  removal  of 
old  mill  dome  and  other  obstractions  to  a  point  44  miles  above  Leatherwood 
Creek;  estimated  cost.  $10,000.    ^3)  For  slack- water  navigatioD  nn  Middle  Fori: 
for  a  distance  of  68  miles,  13  locks  and  dams,  with  an  avemgo  lift  of  13  feet: 
estimated  cost,  $786,000.    (4)  For  slack- water  navigation  a  distance  of  69  miles 
np  South  Fork,  14  locks  and  dams,  with  an  average  lift  of  15  feet ;  e»timated 
cost,  $968,000,  '79, 1399. 
By  R.  H.  Fitznugh,  for  repairs  and  construction  of  locks  and  dams  on  the  Kentacbr 
and  tributaries,  '79,  1400,1406,1421. 
Private  and  Corporate  UTork. 
^  The  State  of  KentucKy  improved  the  lower  95  miles  of  river  by  means  of  5  loeb 

'  and  dams,  now  in  a  dilapidated  condition,  '79,  146, 1398. 

Surveys. 
1878-'79.  By  R.  H.  Fitzhugh,  surveys  of  the  North  Fork,  Boone  Fork,  Troublesome 
Creek,  Middle  and  South  Forks,  and  the  main  stream,  '78,  109;  '79,  147,129b, 
1399,1407. 


KEHTAVIVEE  HABBOB9  UTIS.— Exaionatiom  of. 

Enirineers. 

Chief  of  Enoinebrs. 
Report,  '73,  36. 
Plans. 
For  pile  and  crib  piers  to  18  feet  water,  with  revetment  of  '*cut"  and  dredging 
100,000  cubic  yards,  at  estimated  cost  of  $200,000,  not  Justified  by  the  require 
ments  of  conuneroe,  '73,  258. 
Surveys. 
Previous  survey  by  United  States  Lake  Survey  in  1866,  '73,  259. 
Survey  ordered  by  act  of  March  3,  1873.    Made  under  direction  of  MaJ.  D.  O.  Hos»- 
ton  (report,  '73,  258),  by  John  Plerpont,  assistant  engineer.    Bc^rt,  '73,  S^ 


KETPOBT  HABBOB9  N.  J.— firavBT  of. 

Commerce. 

Statistics,  '73,  942. 
Engrtneers. 

Chief  of  Engineers. 

Reports,  '72.  80;  '73,  86. 
Engineer  in  Charge. 

Lieut.  Col.  John  Newton,  in  1872.    Report,  '73.  941. 
Assistants. 
J.  H.  Striedinger,  '73,  942. 
A.  Zoller,  '73,  942. 
A.  Doerflinger,  '73.  942. 
Estimates.    (See  Plans. ) 
Physical  Characteristics. 
The  bed  of  the  harbor  clay  and  fine  sand.    Maximum  velocity  of  tidal  current  Oiii 
knots  per  hour.    Exposed  to  the  waves  during  northeriy  galea,  '73,  d41,94SL 
Plans. 
By  Lieut.  Col.  Kewton,  in  1873,  for  dredgine  a  channel  200  feet  wide  by  4,700  feet  Irac 
by  8  feet  deep,  mean  low- water,  3,000  cubic  yards :  estimated  cosk  $30,47^ 
'73.  942. 
Snnreys. 
1872-73.  Under  direction  of  Lieut.  Col.  Newton,  by  J.  H.  Striedinger,  A.  ZoUer.  n^ 
A.  Doerflinger.    Report, '73,  941. 


KET  IVEST  TO  OUIjF  OF  ]IIEXI€0.-43nRVBT  of  chassml. 

Commerce. 

Benefit  to  commerce  of  improvement,  '68,  518. 
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CHIIEF  of  ENGCffEBBS. 

Beport,  *68,  56. 
Enginseb  in  Chabok. 
CoL  J.  H.  Simpson.    Beport,  '68,  517,  520. 

J^  SSTRTATffT 

First  Lieut.  W.  B.  Livennore,    Beport,  '68,  600. 
Estimates. 

By  Col.  J.  H.  Slmpflon,  for  oonstraotion  of  a  dredge  and  operating  same  four  years, 
$165,941,  '68, 56, 620.    For  two  dredges  and  operating  same  four  years,  |dl7,272, 
'68,66,520. 
Pbysical  Characteiisttcs. 

Description  of,  '68,  518,  621. 
Plans* 
By  Col.  J.  H.  Simpson,  for  channel  900  ibet  wide,  18  feet  deep,  and  9,000  feet  lonff, 
'68,56,519. 
Surveys. 
1851.  By  John  Bodgers,  '68,  521. 


liAC  liA  BEIXE  HABBOB,  MICH.--Imfrovbmbnt  of. 

CoBunevee* 

Benefits  of  improrement,  '66^  it,  90. 
Enslneers. 

Chibf  of  Enoinbbbs. 
Beport,  '66,  iu,  9,  34,iv,86. 

E176INBEB  IN  CHABGB. 

MiJ.  W.  F.  Baynolds,  1866-'07.    Beporte,  '66,  iv,  85, 86, 90;  '67,  2te.' 
Estimates* 

1866.  By  M^i.  W.  F.  Baynolds,  for  permanent  completion,  992,000,  '66,  iii,  9,  iv,  85. 

1867.  By  Mai.  W.  F.  Baynolds,  for  increasing  depth  of  channel  and  extension  of 
piers  to  18  feet,  $250,000,  '67,  256. 

Expenditures.    (See  Financial  Statements.) 

To  August,  1866,  by  private  parties  in  improvement,  |68,100,  '66,  iv,  85. 
Financial  Statements. 

'66,  iii,  9, 35,  iv,  85. 
liesisiation. 
By  act  of  Oonmss  July  3, 1806, 100,000  acres  of  land  granted  to  the  State  of  Mich- 
igan to  aid  in  constmotion  of  canal,  dimensions  to  be  at  least  100  feet  wide  at 
top  and  75  feet  wide  at  bottom,  and  carrying  at  least  12  feet  of  water,  '66,  i  v,  86. 
Pbysieai  Characteristics. 
Creueral  characteristics  of  Icyiality,  '66^  iii,  9,  iv.  85, 86.    Light  and  unstable  nature 
of  the  sand  to  be  excavated,  '66,  iii,  9,  iv,  85, 86. 
Plans. 
By  Mi^.  W.  F.  Baynolds,  1866,  for  sheet-pifing  and  dredging  in  canal  cut,  '66,  iii,  9, 
iv,  86. 
Private  and  Corporate  UToric. 
By  the  Lac  La  Belle  Uarbor  Improvement  Company^  a  canal  111  fset  wide,  and  with 
a  minimum  depth  of  8^  feet,  excavated,  connecting  the  waters  of  Lake  Superior 
and  Lac  La  Belle,  and  2  piers,  covering  the  Lake  Superior  entrance  of  the  canal, 
built,  the  one  on  the  north  side  227  feet  long,  on  south  side  440  feet  long,  '66,  ii, 
9,  iv,  85.    Project  and  estimate  of  the  company's  engineer  for  completion  of  the 
work,  dredging  to  12  feet  in  cut  and  extension  of  the  north  pier  373  feet,  of  the 
south  pier  196  feet,  '66,  iv,  85.    Estimate,  additional,  for  completion,  $22,400, 
•66,  iv,  85, 
Surreys. 
1866.  Examination  by  Mi^or  Baynolds,  '66,  iv,  85,  86. 


liA  CROSSE  HARBOR  (lUississiypi  River),  WIS.— Improvement  or. 
(See  Mississippi  Biver  between  Falls  of  St.  Anthony  and  Cairo.) 

Appropriatiens. 

1878,  $12,500,  '78,  98,  718;  '79, 1128. 
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liA  CROSSE  HARBOR  (]IIls8issippi  RiTer),  liriS.--Coiitiimi^ 

Contracts. 

1878.  McDonald  Brothers,  constraction  of  dams  closing  Bates's  Chntey  '79,  11*37. 
Engineers. 
Chief  of  Engineebs. 

Reports,  *7B,  98;  '79,  130. 
BoABD  OF  Engineers. 
1877.  To  examine  and  report  on  condition  of  channel,  canse  of  changes,  and  t^ 
recommend  snch  works  as  may  be  necossarr  to  recrtore  the  present  channel: 
board  consider  that  the  present  condition  of  the  channel  is  better  than  in  time^ 
past,  that  the  changes  are  due  to  olosins  channel  east  of  Minnesota  Island: 
recommend  the  closing  of  the  chntes  on  both  sides  of  Bates's  Island  and  the  pro- 
tection of  head  of  Grand  Island^  '78,  98,719,721. 
(Colonel  Macomb  and  Minors  Weitzel  and  Merrill.) 
Engineer  in  Charge. 
Maj.  F.  U.  Farqnhar.    Reports,  '78,  718;  '79,  1127. 
Financial  Statements. 

'78,98,718;  '79,130,1128. 
Operations. 
1878-'79.  Completion,  by  contract,  for  dams  closing  Bates's  Island  Chntes  and  pfo- 
tection  at  head,  '79, 130, 1127. 
Physical  Characteristics. 

Formation  of  bars,  '78,  720. 
Projects. 
Board  of  Engineers,  1877,  for  improving  channel  in  front  of  city  by  closings  ebnte  ^ 
both  sides  of  Bates's  Island  and  protecting  head  of  Grand  Island,  '78»  96, 72L 


IRAKIS  BATOV  PIERRE,  liA.— (See  Red  River.) 


liAKE  CANJVASAlflER,  I<A.--(See  Red  Riyeb.) 


liAKE  MICHIOAW  AIVB  UTABASH  RITER.— Subyst  fob  a  casal 

BETWEEN. 

Appropriations. 

1875,  snrvey,  (2,000.    Act  of  March  3. 
Commerce.  ^ 

Justification  of  proposed  improvement,  '76,  ii,  461, 462.    Importance  of  a  commeRuI 

canal  oompared  with  the  importance  of  a  drainage  canal,  '76,  ii,  463. 
Statistics,  '76,  ii,461. 
Engineers. 
Chief  of  Enoikbebs. 

Report,  '76,1,99. 
Engineebs  in  Chabgb. 
Capt.  Howard  Stansbury.  1831,  '76,  ii,  455. 
Maj.  G.  L.  Gillespie,  1875.    Report,  '76,  ii,  454. 

A.88I8TANT* 

George  Crocker,  1875,  '76,  ii,  455.    Report  (extract),  '76^  ii,  461. 
Estimates.    (See  Plans. ) 
Physical  Characteristics. 

General  description  of  Wabash  and  Kankakee  Rivers,  '76,  ii,  454, 458, 461. 
Plans. 

By  Capt.  Howard  Stansbnry,  1831.  for  the  construction  of  a  canal  with  37  locks,  1?T 
miles  and  716  yards  long,  40  feet  wide  at  surface,  28  feet  wide  at  bottom,  Akei 
deep,  and  fed  by  waters  from  Devil's  Lake  and  Yellow  River,  at  an  «etimat<<ii 
cost  of  $2,000,000.  Major  Gillespie's  estimate  for  the  same  was  $3,941,669.70. 
'76,11,455,456. 

By  Major  Gillespie :  (1)  for  the  construction  of  a  canal,  via  Trail  Creek  roat-e,  11* 
miles  and  213  yards  long,  with  44  locks,  having  a  summit  level  of  5  mile*  c 
length  and  170  feet  above  Lake  Michigan,  and  fed  by  the  lakes  north  of  L: 
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I^KE  niCHIOJiN  AND  WABASH  BITBB-Coixtiixaed. 

Plan9— Continued. 

Porte,  Ind^  at  an  estimated  cost  of  (3,446,479.02.  '76^  U,  457, 458, 459 ;  (2)  for  a 
canal  via  Cfoffee  Creek  route,  with  a  summit  level,  by  a  30-foot  cuttine,  175  feet 
above  Lake  Miohigan,  requiring  17  locks,  impracticability  showu;  *7€,  ii,  459; 
(3)  for  a  canal,  via  Wolf  Lake  route,  from  Grand  Calumet  Biver,  but  having  an 
inferior  water  supply,  '76,  ii,  460 :  (4)  for  a  canal  via  St.  Joseph  and  Kanka- 
kee route,  canal  lls  miles  and  1,062  yards  in  length  and  requinng  32  locks,  at 
an  estimated  cost  of  $3,945,791.60,  *76,  ii,  460,461.  Superiority  of  St.  Joseph 
and  Kankakee  route,  '76,  ii,  460, 461. 


Private  and  Corporate  'WorU* 

1870-71.  Kankakee  valley  Draining  Company  organized  and  considerable  draining 
done,  '76,11,460,462. 
Surveys* 
1831.  By  Capt.  Howard  Stansbory,  '76^  ii,  455. 
1875.  An  examination  under  direction  of  Major  Gillespie.    Beport,  '76^  ii,  454. 


I^AKS  FONTCHABTBAIlir,  IiA.--HABBOB  at. 


Approprlatioiis. 

1852,^,000.    Act  of  August  30. 
Enslaeers. 

Chief  of  EKOunEEBS. 
Report,  '66^  i,  7. 


liAKE  WnVNIPISliOOfiE,  N.  H.— Examination  or. 

Eniriiiieers. 

Chief  of  Enginebbs. 

Beports,  '75,  i,  121;  '79,  52. 
Enginebb  in  Chabgb. 
Lieut.  Col.  G.  Thom,  '75,  i,  120.    Report,  '75,  ii,  431. 
Estimates.    (See  Plans. ) 
Physical  Characteristics. 

Description  of,  '75,  ii,  431. 
Plans. 
Of  Lieutenant-Colonel  Thom,  1875,  for  buoying  channel;  estimated  cost,  $500,  '75, 
ii,  431,  432. 
Sanreys. 
1875.  Examination  for  placing  buoys,  under  direction  of  Lieutenant-Colonel  Thom, 

'75,  i,  121,  ii.  431. 
1879.  Of  outlet  oi  Lake  Winnepesaukee  (Winnipiseogee),  ordered,  '79,  52. 


liAMPBET  RITEBy  N.  H.— Subvey  of. 

Commerce. 

Statistics,  '75,  ii,  424. 
Engfineers. 

Chief  of  Enginbbbs. 

Report,  '75,  i,  121. 
Enginebb  in  Chabgb. 

Lieut.  Col.  George  Thom.    Report,  '75,  ii,  424. 
Assistant. 
8.  Haagensen.    Report,  '75,  ii,  425. 
Estimates.    (See  P&ns.) 
Physical  CiiaracteristiGs. 

Description,  '75,  ii,  424, 425. 
Plans. 
By  Lieutenant-Colonel  Thom,  1875,  Q)  for  channel  180  feet  by  12  feet  below  Lower 
Narrows  and  11  feet  deep  above  that  point ;  estimated  cost,  (24,000,  '75.  ii,  424- 
426 ;  (2)  for  cut  through  neck  at  Shackford's  Point ;  estimated  cost,  130,000  ;*  not 
recommended,  '75,  ii,  424-426. 

1874.  By  S.  Haagensen,  below  Kew  Market,  N.  H.,  '75,  i,  121,  ii,  424, 425. 
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Ii«ANOIJII<Ii£  W^MTBUf  APK-— Ihprovemxkt  of. 

Appropriations. 

1878 110,000,  •79,115.  » 

1879 5,000, '79,  116, 

Commerce. 

JuBtification  of  impiov^nent,  H.  Doc.  57,  45t]i  Cong.,  3d  Seas.,  *79,  969. 
Statistics,  H.  Doc.  57,  45th  Cong,,  3d  Seas.,  '79,  9%. 
Enyliieers. 
Chief  of  Ekoineebb. 

Report,  '79,  115. 
Engineer  in  Charge. 
MaJ.  W.  H.  H.  BenyaoTd,  187S-^— .    B^port^  H.  Doo.  57,  i5th  Cong.,  3d  SmL, 
'79,  9«9. 
Estimates.    (See  Projects. ) 
Financial  Statements. 

•79,  116,  969. 
Operations* 
Appropriation  of  1878  applied  to  tlie  purchase  of  a  snag-boat  to  be  used  Qx^n  L'An- 
ffuille.  White,  and  St.  Francis  Eivexs,  H.  Doo.  57,  45th  Cong.,  3d  Seas.,  '79, 969. 
Pliyslcal  Ciiaracteristics. 

Snags,  logs,  e^c.^  obstrncting  navigation,  H.  Doo.  67^  45th  Cong.,  3d  Sees.,  '79,  969L 
Project. 
By  Mij.  W.  H.  H.  Benyanrd,  for  the  removal  of  snags,  loss,  and  other  obstmctiow 
from  the  river  by  means  of  the  operations  of  the  snug-ooat  John  R.  Meigs,  at  u 
estimated  cost  of  $10,000,  H.  Doc.  57,  45th  Cong.,  3d  Sess.,  '79,  969. 
Surrey. 
1878.  An  examination  of  the  river  under  the  direction  of  Mij.  W.  ^.  H.  Benyaori 
Report,  H.  Doc.  57,  46th  Cong.,  3d  Sess. 


liA  PliAISANCE  BAT,  MICH.— Conbtruchon  or  ; 

Appropriations. 

1826 $200  00.  ActofMay20. 

1827 9,977  81.  AotofHa]»h2. 

1829 2,318  00.  AotofMarch3. 

1832 8,000  00.  ActofJuly3. 

1834 4,895  00.  ActofJnne28. 

1836 323  15.  AotofJuly2. 

Total $19,713  96. 

Total  by  H.  Doc.  120,  44th  Cong.,  1st  Sess.,  $19,603.07. 

Condition  in  1866,  dilapidated ;  of  comparatively  little  use  «ince  the  raflzoad  tetsi- 

nns  was  abandoned,  '66,  i,  30. 
Maps. 
Showing  location  of,  '66,  i. 


t 


liEIiAND  HABBOB,  MICH.— Examination  or. 

Commerce. 

Present  requirements  local,  '70,  149.    Ample  natural  harbora  of  lefnge  in  the  vi- 
cinity, '70,  44, 149. 
EniTineers. 
Chief  of  Engineers. 

Report,  '70,  44. 
Engineer  in  Charge. 
Capt.  F.  U.  Farquhar,  1870.    Report,  '70,  148. 
Estimates. 

By  Capt.  F.  U.  Farquhar,  for  breakwater,  $237,940.80,  '70^  149. 
Piiysicai  Ciiaracteristics. 

General,  of  Leland  Harbor  and  Carp  River,  '70,  44,  149. 
Private  and  Corporate  IVorlc. 

Bridge  pier  built  at  which  vessels  may  lie  during  calm  weather,  '7(^  149. 
Plans. 
By  Capt.  F.  U.  Farquhar,  for  a  breakwater  1,200  feet  long,  34  feet  wida^  9md  1^ 
feet  from  shore,  '70, 149. 
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EtliONARDTOWlV  nU.RBOB  (Breton  Bay),  MD.— Imphovbmemt  of. 

Appropiiations. 

1878 $5,000,  '78,  72,  573. 

1879 4,000, '79,  83,  601. 

Commerce. 

Requirementa  of,  disonased^  '75,  ii^  109;  '78»  513. 
Statistics,  '79,  601. 
Coiitracu»« 

1878.  By  G.  H.  FeTiis,  dTedging,  at  12^  centd  per  cubic  yaid,  '79,  600. 
Abstracts  of  bids,  '79,  600. 
Engrtneers. 
Chief  of  Enoinebrs. 

Reports,  '75,  i,  90;  '78»  73;  »79,  83. 
Enoinkers  in  Charge. 
Mai.  William  P.  CraigMU,  1874.    Report,  '75,  ii,  108. 
S.  T.  Abort,  U.  S.  C.  E.,  1878-^—.    Reporta,  '78,  612;  '79,  600. 
Assistant 
Henry  Bacon.    Report,  '75,  ii,  109. 
Estimates. 
By  Henry  Bacon,  cononired  in  by  Mi^or  CraiffbiU.  for  channel  150  feet  bv  9  feet,  in 
ronnd  nnmbefs,  $30,000 ;  for  a  cnannel  150  reet  by  8  feet,  in  roona  numbers, 
$19,000 ;  for  a  channel  100  feet  by  9  feet,  in  round  numbers.  |21, 000 ;  for  a  chan- 
nel 100  feet  by  8  feet,  in  ronnd  numbers,  $13,000,  '75,  ii,  108, 109.    The  first  of 
the  above  was  adopted  by  Mr.  Abert  for  the  project,  '78,  513. 
By  8.  T.  Abert,  1879,  to  complete  existing  project,  $21,000,  '79,  601. 
Financial  Statements. 

'78.72,513;  *79,  83,601. 
Operations. 

1878-'79.  A  channel  dredged  60  feet  by  9  ibet  through  the  shallowest  water  and  a 
basin  for  turning  steamers  at  the  whar^  '79, 83, 600. 
Piiysical  Ciiaraeteristics. 

General  description  o^  '75,  ii,  109;  '78»  513. 
Plans. 

By  Henry  Bacon,  for  dredging  a  channel  8  feet  or  9  feet  in  depth  and  100  feet  or  150 
feet  m  width  and  a  basin  for  turning  steamers,  '75,  ii,  Wi,  110. 
Projects. 

By  S.  T.  Abert,  for  dredging  a  channel  150  feet  by  9  feet  and  a  basin  for  turning 
steamers  at  the  wharf,  ^75,  513 ;  '79,  600. 
Surveys. 

1»74.  By  Henry  Bacon,  under  direction  of  Mi^or  CraighilL    Report,  '75,  ii,  106, 109. 


liBWlSSy  ]>EI«.— Construction  or  pier  near.  . 

Appropriations. 

1870 $225,000, '70,72;  '71,78,665,666. 

1874 10,000,  '74,  i, 90, ii,  130, 131. 

1875 40,000, '75,  i,  96,  ii,  173. 

1876.... 30,000, '76,  i, 58, 267;  '77,53,257. 

1878 20,000, '78,  59,  4:M. 

1879...-. .:.-,......  10,500,  '79,  74,450. 

Total  to  1879 $335,500,  '79,  446. 

Commerce. 

Will  probably  be  benefited  by  this  work,  '71,  669, 672. 
Statistics,  '79,  450. 
Oonttracts* 
1872.  Paulding,  Kemble  &  Co..  iron-work,  '73,  862.-1873.  Macpherson,  WiUard  & 
Co.,  iron-work,  '73,  862.-1875.  Macpherson,  Wiilard  &  Co.,  iron-work,  '75,  ii, 
177.— 1877.  Paulding,  Kemble  A,  Co.,  iron-work,  '77, 257.-1878.  Patterson  Iron 
Company,  iron,  '79,  452. 
Abstracts  of  contracts,  '73,  862;  '75,  ii,  177;  '77,  257. 

Abstracts  of  bids,  '71,  666,  667;  '73,  826;  '75,  ii,  177;  '77,  257;  '79,  451,  452. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '70,  72;  '71,  77,  677,  678;  '72,  75,  761;  '73,  79:  '74,  i,  90;  '75,  i,  95; 
'76,  i,58;  '77,  52;  '78,  59;  '79,  73. 
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liEHTESy  DEIi«  -Continued. 

E  ngrineers.— Con  tinned. 
Board  of  Engineers. 
Convened  at  Philadelphia  April  10,  1871,  to  consider  Lientenant-Oolond  Knnzi 
plan  for  pier.     Approved  plan  for  iron  pier.      Reconvened  July  5 ;  recoD- 
mended  approximate  location.    Report,  '71,  681-686. 
(Lieutenant-Colonels  Woodruff,  Newton,  and  Kurtz.) 
Engineers  in  Charge. 
Lieut.  Col.  C.  8.  Stewart^  1870,  '70,  70, 72. 
Lieut.  Col.  J.  D.  Kurtz,  1870-77,  '70.  70 ;  '71,  77.    Reports,  '71,  662, 685, 667-6JS: 

•72,  758;  '73,  859;  '74,  ii,  i:«);  '75,  ii,  173;  '76,  i,  267;  '77,  255. 
Col.  J.  N.  Maoomh,  1877-'—.    Reports,  '78,  431 ;  '79,  445. 

A  RAT  ftT A 14^ 

Capt. M.R.  Brown,  '71,  77.    Reports,  '72,  760 ;  '73.  860 ;  '74, ii,  131 ;  '75,  ii,  173: 
'76,  i,  267. 
Estimates. 
By  Lieutenant-Colonel  Kurtz,  for  pier,  with  wooden  superstmeture,  $278,423.?!': 
with  iron  superstructure,  $328,227.38,  '71,  675,676.    Increased  to  |387,419.^: 
reasons  for  increase  by  |24,000,  '74,  ii,  133, 134.    Reasons  for  reducing  $36,419.6:. 
'75,  ii,  173 ;  '76^  i,  267.    For  completion  of  work,  $50,600,  '71,  i,  53,  257. 
By  Colonel  Macomb,  in  1879,  for  completion  of  existing  project,  (24,500,  '79,  45a 
Financial  Statements. 
'71,  77,  666;  '72.  75,  76(»;  '73,  80,  860;  '74,  i,  90;  '75.  i,96.ii,173;  '76,  i.  58,  26? ; 
'77,  53,  257 ;  '78,  59,  434 ;  '79,  74,  450. 
liCglslatlon. 
The  State  of  Delaware  gave  site  for  shore  end  of  pier  to  the  United  States,  '71 
75,  759. 
Operations. 
History  of  plans  and  operations,  '71,  667,668,672,673.    History  of  the  work,  "79. 

445. 
1871-72.  Completion  of  231  linear  feet  of  pier,  '72.  75,  759. 
1872-73.  Construction  of  924  feet  of  pier  and  1,050  feet  of  sui>er8tructare,  '73^  79, 

860. 
1873-^74.  Extension  of  superBtructure  105  feet ;  total  length  of  pier  1,281  feet,  '74, 

i,90.ii,130. 
1874-75.  Extension  of  superstructure  147  feet ;  repairs,  '75,  i,  96,  175. 
1875-76.  Extension  of  pier  126  feet;  total  length,  1,533  feet,  '76,  i,  58,  267. 
1876-77.  Extension  of  superstructure  42  feet;  total  length,  1,460  feet,  '76,  i,  255^ 
1877-78.  Extension  of  pier  126  feet;  total  length,  1,659  feet»  *78,  59,  433. 
1878-79.  Extension  of  superstructure  to  the  desired  length,  1,701  feet;  tlie57rov 
of  piles  taken  up  for  the  purpose  of  lengthening  them,  '79,  73,  448. 
Physical  Characteristics. 

Description,  '72.  75,  758,  762-777;  '74,  ii,  131;  '75,  ii,  175. 
Plans. 

History  of  plans  and  operations  prior  to  the  present  work,  '71,  667,  668. 
PriTate  and  Corporate  UTork. 
Wooden  pile  pier  1,600  feet  long,  constructed  by  the  Junction  and  Breakwater  Rail- 
road Company,  at  a  cost  of  $37,000,  '71,  669. 
Projects. 
By  Lieutenant-Colonel  Kurtz,  1871,  for  iron  landing  pier  with  wooden   super- 
structure 1,800  feet  long,  the  floor  13  feet  above  low-water  line.     Bridge  to 
connect  pier  head  22  feet  wide  for  1,200  feet,  then  widening  in  100  feet  to  4:> 
feet,  the  width  of  the  pier  head,  which  is  500  feet  long.    8uDstructare  of  iiw 
screw-piles  22  feet  to  45  feet  in  length  and  5^  to  8  inches  in  diameter :  estiiBat«d 
cost,  t:^78,423.78,  '71,  672,  678. 
Snrveys. 
1871.  Under  direction  of  Lieutenant- Colonel  Kurtz,  '72,  75. 
Maps. 
Sketch  showing  soundings,  '72,  774.    Sketch  showing  the  method  of  drirzc; 
screw-piles,  '79,  448. 


IiI€KI]¥0  BITER,  KT.— Subvbt  of. 

Commerce. 

Justilication  of  proposed  improvement,  '72,  424,  425;  '79, 1422.  Utility  as  a  har 
bor  of  refuge  from  ice  questioned,  '72,  425.  Damage  sustained  £rom  ice-floes  ctf 
Licking  River  in  1856,  '72,  421,  424. 

Statistics,  '79, 1426. 


RIVERS  AND   HARBORS. 
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lilCKIHrO  RITER,  KT.-ContfaiaecL 

En^neers. 

Chief  of  Engineers. 

Reports.  '71,  60;  '72,  57 ;  '78.  109;  '79,  147. 
Engineers  in  Charge. 
Sylvester  Welch,  chief  State  engineer,  1836-^.    Report,  '79,  1432. 
M^j.  W.  E.  Merrill,  1871-79.    Reports,  '71,  392 ;  '72,  420  ;  '79,  1422. 
Assistants 
N.  B.  Bnford,  assistant  State  engineer,  1836-^.    Report,  '79, 1434. 
C.  Schenk,  1878.    Report,  '79,  1423. 
Estimates.    (See  Plans.) 
l.esislatloii. 
Act  of  general  assembly  of  Kentucky  incorporating  the  **  Liokinff  River  Lumber 
and  Mining  Company,"  stating  privileges,  etc.,  '79,  1436.    Amendment,  '79, 
14'J7. 
Physical  Characteristics. 
General,  '72,  420,  421 ;  '79,  1422, 1424, 1426, 1435.    Rise  and  fftU  of  river  and  tribu- 
taries, '79,  1425,  1426,  1430.    Coal  and  iron  mines;  quarries  in  vicinity,  '79, 
1427-1429,  1431. 
Plans. 

.  By  Major  Merrill,  for  a  harbor  of  refuge  from  ice-floes,  at  Newport,  Ky.  (mouth  of 
Licking  River),  by  the  construction  of  a  lateral  basin,  having  an  area  of  firom 
5.8  to  11.2  acres,  aocordiuff  to  various  plans :  and  for  the  excavation  of  a  chan- 
nel through  the  rockbar  at  the  mouth  of  LicKing  River,  to  a  depth  of  4  or  6  feet, 
and  with  either  a  straight  or  curved  channel,  at  a  total  estimated  cost  ranging 
in  amount  from  $518,513  to  $1,624,794,  '72,  423,  424,  425. 
By  Sylvester  Welch,  1837,  for  construction  of  locks  and  dams,  for  slack- water  navi- 
gation from  the  mouth  to  West  Libwty,  at  estimated  costs  ranging  from  $1,539,591 
to  $2,036,000,  '79,  1433,  1434. 
By  Mi^or  Merrill,  for  the  construction  of  locks  and  dams  to  improve  the  navigation 
of  Licking  River  from  its  mouth  to  the  confluence  with  £lk  Fork,  at  an  esti- 
mated cost  of  $2,002,947.    For  slack-water  navigation  from  the  mouth  to  Slate 
Creek,  at  an  estimated  cost  of  $1,424,184,  '79,  1423. 
State,  Private,  and  Corporate  IVork. 
1837-'42.  State  of  Kentucky  undertook  the  construction  of  locks  and  dams  for  the 
improvement  of  the  river  at  a  useless  ez]>enditure  of  $372,520.    The  work  was 
stopped  before  completion,  '72,  421 ;  '79,  1423,  1431. 
1837.  Channel  100  feet  wide  and  1,250  feet  long,  excavated  through  the  rockbar  at 

the  mouth  of  Licking  River,  at  a  cost  of  $5,383.47,  '79,  1431. 
1868.  Conmiission  appointed  by  State  of  Kentucky  to  ascertain  cost  of  removing  the 
mUl-dams  and  otner  obstructions,  '79, 1432. 
Snrvejs* 
1829.  By  Lieutenants  TumbuU  and  Grayson,  '72,  420;  '79,  1422,  1423. 
1837.  By  N.  B.  Buford,  under  direction  of  Sylvester  Welch,  chief  State  engineer. 

Reports,  '79,  1432, 1434. 
1871.  Under  direction  of  Major  Merrill,  a  survey  of  the  mouth  of  Licking  River  to 

ascertain  its  adaptability  for  an  ice  harbor.    Report,  '72,  420. 
1878.  By  C.  Schienk,  of  the  river  in  general    Report,  '79, 1423. 


lilNCOIiNTIIiliE  HARBOR,  ME.— Survet  of. 

Commerce* 

Benefit  of  improvement  to  commerce,  '79,  277,  278. 
Eiiirineers. 

Chief  of  Engineers. 

Reports, '78.46;  '79,52. 
Engineer  in  Charge. 

Lientenant-Colonel  Thom,  '78,  46;  '79,  52.    Report,  '79,  275. 

A.  C.  Both,  '79,  275.    Report,  '79,  276. 
Estimates*    (See  Plans.) 
Physical  Ciiaracteristics* 

Description  of,  '79, 275,  276,  277.    Table  of  tides,  '79,  276. 
Plans* 

Of  Ueutenant-Colonel  Thom,  1879,  for  a  channel  1,900  feet  lonff.  50  to  80  feet  wide, 
and  3  feet  deep,  with  a  basin  at  its  upper  end  250  feet  by  ifOfeet ;  also  a  break- 
water to  protect  entrance ;  estimated  cost,  $10,000,  '79,  275,  276,  277. 


^  INDEX  OF 

liinrCOlilirTUiIiS;  HABBOB,  hie*— Contmued. 

Surveys. 

1878.  Ordered  and  in  progress,  '78,  46. 

1879.  Completed  by  A.  C.  Both,  *79,  52,  ^b. 


IINK  HOBH  BAT,  TA*— Survey  ordered  by  aet  of  Mnoh  3, 18791  'TO>  9o. 


USTOBT'S  TBEE  POIWT  (Delaware  Blirer).-«URV]ET  or. 

Engineers. 

Chief  of  Engiksbbs. 

Reports,  *67,  43;  '68,03. 
Enginber  in  Charge. 

Lieat.  Col.  C.  8.  Stewart.    Reports,  '67,  440;  '68^  703,  706. 
Absistaitt. 
R.  M.  Bache,  '68^  703,  706. 
Bstlniates. 
By  Lieutenant-Colonel  Stewart,  for  survey,  |1,000;  for  constraotion  of  ioe  haxbor, 
$480,000,  '68,  708. 
Kxpenditures. 

For  survey,  $1,277.01,  '68,  707. 
Plans. 
By  Lieutenant-Colonel  Stewart,  for  ioe  harbor,  eonsiBting  of  21  large  and  %  small 
piers,  '68,  706-708. 
Purvey. 
1867.  under  direction  of  Lieutenant-Colonel  Stewart,  by  Assistant  B.  M.  Baebe, 
U.  S.  C.  S.    Reports,  '67,  440 ;  '68,  703,  706,  708. 


UTTIiE  ECM](  HABBOB,  N.  J.— Ibcpbovbment  of. 

Appropriations. 

1836 $5,000.    Act  of  July  4,  1836. 

1838 10,000.    Act  of  July  7, 1838. 

1852 8,500.    Act  of  August  30,  1852. 

Total  to  1875,  $15,000,  by  H.  Doc.  120,  44th  Cong.,  Ist  Sess. 
Engineers. 

Chief  of  Engineers. 
Report,  '66,  i,  37. 

Engineer  in  Charge. 
Col.  J.  D.  Graham,  '66,  i^  37. 
Projects. 

For  repairing  the  public  works  at  Little  Egg  Harbor,  '66^  i,  37. 


lilTTIiE  BITEB9  ABK.^EXAMINATION  OF. 

Commerce. 

Justification  of  proposed  improvement,  '79,  991. 
Statistics,  '79,  991. 
Engineers. 
Chief  of  Engineers. 

Reports,  '78,  88;  '79,  118. 
Engineer  in  Charge. 
Maj.  W.  H.  H.  Benyaurd,  1878.    Report,  '79,  990. 
Estimates.    (See  Plans. ) 
Piiysical  Characteristics. 

General;  obstructions,  '79,  990.    Proximity  of  lead  mines,  '79,  991. 
Plans. 
By  Major  Benyaurd,  for  removal  of  obstructions,  snags,  logs,  etc.,  from  the  river,  U 
an  estimated  cost  of  $12,000,  '79,  991. 


BIYEBS  AND  HABBOBS.  ^S$ 


Surreys. 

78-79. 


1878-79.  Under  diieotion  of  Mai.  W.  H.  H.  BenyfsuTd.  an  examination.    Beport, 
•79,  990. 


LiOCKirOOD'S  FOIiliT  RITEB,  N.  €•— Snivey  ordered  by  aot  of  Maroh 

3, 1879,  »79,  95. 


liONO  ISI^ANl^  COAST.— SUBVBT  of. 
(Xncluding  Bockawat  Inlet,  Canabsix  and  8KBaP8HEAi>  Bats.) 

Coininerce* 

Justification  of  improyement,  '78,  426;  '79,  400,  401. 
finaHneeni* 
Cedlbf  of  Enginesrs. 

Beports,  '78,  58;  '79,  06. 
Enoinser  in  Charge. 

Lieut.  Col.  J.  Newton.    Beports,  '78,  424 ;  '79,  399. 
Assistant. 
B.  H.  Talcott.    Beport,  '79,  401. 
Estimates*    (See  Plans.) 
Pbysieal  Cbaracteristics. 

Description,  '78,  425;  '79,  399^02. 
Plans* 
Discussion  of  plans  by  Lieutenant-Colonel  Newton,  1678,  for  a  breakwater  and  im- 

proving  inlets,  '78,  425-427 ;  '79,  400. 
1879.  No  permanent  improvement  possible  for  Bockaway  Inlet.    The  imjprovement 
of  Canarsie  Bay  by  improving  the  channel  by  means  of  dikes,  inclosing  a  tidal 
basin :  estimated  cost,  |88,000 :  recommendedi    Similar  improvement  for  Sheeps- 
head  Bay;  estimated  cost,  $10,000,  '79,  400. 
Surveys* 
1878.  By  B.  H.  Talcott,  between  Bookway  Inlet  and  Coney  Island,  including  Ca- 
narsie and  Sheepshead  Bays,  '78,  58 ;  '79,  66,  399,  401. 


liOUISTUiliE  AND  POBTIiAND  CANAE.*— (See  Omo  Biver,  Falls.) 


liUBEC  CHANNEIi,  ME*— Improvxmsnt  of. 
Approprtetloiui* 

1^9,  $44,000,  '79,  44. 
Commerce* 

Statistics,  '79,  247. 
Bni^lneers* 

Chief  of  Engineers. 

Beports,  '78,  46;  '79,  44, 52. 
Engineer  in  Charge. 

Lieut.  CoL  G.  Thorn.    Beport,  '79,  246,  279. 
Assistant. 
A.  C.  Both.    Beport,  '79,  280. 
Physical  Characteristics* 

Description,  '79,  279-281.    Tidal  observations,  '79,  279,  281. 
Projects. 
Bv  Lieutenant-Colonel  Thorn,  1879,  for  widening  and  deepening  channel  to  260  feet 
by  12  feet,  at  mean  low-water ;  estimated  cost,  $48,000,  '79,  44,  246,  279,  280,  282. 
Surveys* 
1878-^79,  By  A.  C.  Both,  '78. 46 ;  '79,  44,  52,  279. 
Maps. 
Sketch  showing  location  of  proposed  channel,  '79,  980. 
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liUDINOTON  (Pere  Maraaette)  HARBOR,  IIUCH.— Impbotemest 

OF. 

Appropriations. 

1867 $50,000,  '67,25. 

1869  (allotted) 31, 185,  '69,  22. 

1870 10,000,  '70.  41. 

1871 10,000, '71,39. 

1872 10,000, '72,  37. 

1873 25,000,  '73,  37. 

1874 20,000,  '74,  i,  43. 

1875 10,000,  '75,  i,  47. 

1876 10,000, '76,  i,  101. 

1878 15,000,  '78.  121,  1205. 

1879 5,000, '79,  162,1608. 

Total  to  1879 |L96,185. 

List  of  appropriations,  '74, 1,  179;  '76,  ii,  474;  '79,  1608. 

Comineree. 

■        -      M31; '76,11,  «^6. 


Contracts. 


Year. 


1867 
1869 
1867 
1867 
1867 
1870 
1870 
1876 
1877 
1872 
1873 
1878 


Contractor. 


Contract  fot^ 


P.  K.Daiiaher 

do 

Ledlie  &  Corse 

R.  Nelson  Ctore 

EasbroQck  &  Conro. 
Pierce 4k  Whaling... 

Bancar  Dewar 

do 

do 

Dodge  &  Sqnier 

William  Nicolls 

N.Stanton  Gere*.... 


Materials 

Haterials  and  labor. 

Materials 

do. 


Labor  and  dredging . . 
Materials  and  labor.. 

do 

do 

do 

do , 

do , 

do 


TO, 

'71 
IB, 


41. 

88. 

U& 

115w 

115. 

137.138,191 

137, 138^  m 


1608L18H 


*  Contract  extended,  ^79, 1606. 

Abstracts  of  contracts,  '67,  59,  115;  '68, 132;  '71,  139;  '73,  366;  '75,  i,  ^48;  '77, 

907 
Abstracts  of  proposals,  '71,  139;  '73, 266;  '75,  i,  248;  '77,  ii,  907;  '79.  1609. 

Enirineers. 

Chief  of  Engineers. 

Reports,  '67,  25;  '68,  35;  '69,  30;  '70,  40;  '71.  38;  '72,  36;  '73,  37;  '74^  i,  43; 
'75,  i,  47;  '76,  i,  100;  '77.  i,  106;  '78.  121;  '79,  162. 
Engineers  in  Charge. 

Mai.  J.  B.  Wheeler,  1867-'68.    Reports,  '67. 114 ;  '68,  131. 

Capt.  F.  U.  Farquhar,  186^72.    Reports,  '69,  88 ;  '70, 131 ;  '71,  137 ;  'TH,  17a 

Capt.S.M.MansfleJd,  1872-^—.    Reports,  '72,  186:   '73,  265;  '74,  1,  178:  '75,  i, 
247;  '76,  ii,  474;  '77.  ii,  906;  '78.  1203;  '79,  1606. 
Assistant. 

Capt.  A.  Mackenzie.    Report,  '68,  131. 

Esttmates. 

By  Maj.  J.  B.  Wheeler,  $270,682.16,  '67.  25,  114;  '68,  35,  131;  '74,  i,  178,  179;  ^76, 
ii,  474,  475;  '77,  906.  For  new  cut,  $269,136.49,  '67,  25;  '74,  i,  178;  '76,  ii 
475.  For  removal  of  old  south  slab  pier  and  construction  of  reYetmentL  $53»00i^ 
'69,  88;  '70,  40,  131;  '74,  i,  178.    Modified,  $35,440,  '71, 138. 

By  Capt.  S.  M.  Mansfield,  for  pier  extension,  |40,000, '  72, 36, 187.  AdditionaL  t^OOD, 
'75,  i,  247,  248.    For  completion,  $17,602.07,  '79,  162,  1607. 

Expenditures. 

In  repairs  from  June,  1867,  to  June,  1876,  $12,064.55,  '76^  ii,  475. 

Financial  Statements. 

'67,  25,  115;  '68,  35,  133;  '69,  30,  88;  '70,  40,  41,  131;  '71,  39,  138;  '72,  37,  IT^. 
186;"73,  37,  265;  '74,  i,  43,  179;  '75,  i,  47,  249;  '76  i,  100,  475;  '77,  106,  906; 
•78,  121,  1205;  '79,  162,  1608.  ^ 
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I.ITDIIVOTON  (^ere  Marinette)  HARBOB,  MICH.— Continned. 
Operations. 


Korth 
pier. 

Soathpier. 

Dredg. 
ing. 

Bexnarkt. 

Year. 

i 

i 

Id 

Beferences. 

1867 -'OS 

128 
384 

L.ft 
644 

26 

L.Jt 

O.ydt. 
8,900 

DanutfAA  to  nifire 

'68,35,131,132; '74,1,178; 

'fc,ii,478. 
'69.30,88; '74,1,178;  '76, 

'71,  38,  137;    '74,  i,  178; 

1868 -'60 

544  linear  feet  saperstractnre 

1869-70 

1870-71 

384  feet  saperstractnre ;  both  piers 

reballaated. 
Dredging  by  United  States  dredge ; 

removal  of  old  south  pier  bej^^n. 
Bemoval  of  old  south  nier,  dredging, 

and  construction  orrevetment. 
1  crib  lost  from  south  pier 

1871 -'72 
1872-73 

30 

135 

'76, 11,  476. 
'74, 1,  43, 178, 179;  '76, 11, 

1873-74 

100 

250 
60 

560 

6.620 
88,861 

81,760 

1874-76 
1875-76 

moved,  crib  replaced,  and  dredg- 
ing. 

Bepairs  to  south  pier-head  and 
aredging. 

Bepaiis 

477. 
'76,1,47,247,248, 

'76.  L  100.  IL  474. 

1876-77 

'77, 106,906. 

1877-78 

'  "ioo' 

100 
60 

6,000 
18,720 

Hepairs  to  both  piers 

'78, 121, 1208. 

1878-79 

Repairs  to  dredge  .,,^,^^,,,t-,,.,^^ 

'79, 162, 1606. 

Abstracts  of  materials  and  labor,  '67,  115 ;  '70,  131 ;  '71,  138 ;  '72,  178. 
History  of  operations,  '74,  i,  178;  '76,  ii,  475;  '79,  1608. 
Physical  Characteristics. 

Serious  blocking  of  harbor  mouth,  '73,  265.    Advance  of  north  shore  line,  '73,  265. 

Similarity  l^tween  Ludington  and  Frankfort  Harbors,  '76,  ii,  474. 
Plans. 
By  Mi^.  J.  B.  Wheeler,  for  a  new  cnt  at  a  point  abont  a  mile  distant  from  the  old 

entrance,  '67,  25. 
Projects. 
By  M^.  J.  B.  Wheeler,  for  two  parallel  crib  piers  200  feet  apart,  extending  450  feet 

on  north  side  and  640  feet  on  the  south  side.    Repairs  to  old  north  slab  pier ; 

removal  of  old  south  slab  pier ;  close  piling  south  side  of  cut,  and  dredging  to 

12  feet,  '67,  25,  114 ;  '68,  131 ;  '74,  i,  178 ;  ^76,  ii,  474,  475,  476.    Removal  ofold 

south  slab  pier  again  recommended,  '69,  88;  '70,  40,  131. 
By  Capt.  S.  M.  Mansfield,  for  extension,  by  crib-work,  of  both  piers  to  12  feet  of 

water,  250  feet  each,  '72,  36,  187 ;  '76,  ii,  477.    For  extension  of  both  piers  150 

linear  feet,  '75,  i,  47.    For  pier  extension  to  16  feet  of  water,  '79,  162,  1607. 
Surveys. 
1866.  Under  direction  of  Maj.  W.  F.  Raynolds,  '67,  114. 
1868.  Under  direction  of  M^.  J.  B.  Wheeler,  '76,  ii,  476. 
186&-^0-71.  Under  direction  of  Capt.  F.  U.  Farquhar,  '76,  ii,  476;  '73,  265. 
Memoranda  of  soundings,  '76, 11,475,476,477. 


liYWlf  HATEN  BAT,  TA.— Survey  ordered  by  act  of  March  3,  1879,  '79.  95. 


mACHIAS  RITER9  RIE.— Improvement  of. 

Appropriations. 

1873 112,000, '73,  1054. 

1874 10,000,  '74,  i,  105. 

1875 10,000, '75,  i,  112. 

Statement  of  appropriations,  '77,  32. 
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Commerce* 

Statistics,  '77,  166;  *73, 1103. 
Contracts. 

1873.  £.  M.  Lee  Prohon,  removing  Middle  Rock,  at  |6.75x>ercabie  yttdj  '73, 1054.— 
.    1874.  Curtis,  Fobes  &  Co.,  dredging,  at  60  cents  per  cubic  yard,  '75,  ii,  384.— 
1875.  A.  E.  Wright,  dredging,  at  45  cents  per  cable  yard,  '75,  ii,  384. 
Abstracts  of  contracts,  *73,  1055;  '75,  ii,  385. 
Abstracts  of  bids,  '73,  1054;  '75,  ii,  385. 
Eiii^neers. 
Chief  of  Engineers. 

Reports,  '73,  94;  '74,  i,  104;  '75,  i,  112;  '76,  1,  38;  '77,  32. 
Engineer  in  Charge. 
Lieut.  Col.  G.  Thorn,  1872-T7.    Reports,  '73,  1053,  1102;  '74,  ii,  295;  '75,  ii,  383; 
'76,1,152;  '77,154. 

8.  Haagensen,  '73.  1102.    Report.,  '73,  1104. 
Bstlmates.    (See  Projects. ) 
Financial  Statements. 

'73,  1054;  '74,  i,  105;  '75,  i,  112;  '76,  i,  39;  '77,  32. 
Operations., 

1673-^4.  Removal  of  Middle  Rook  to  average  depth  of  i  foot  below  mean  low- water. 
'74,  i,  104,  ii,  296. 

1874-75.  Removal  of  6,100  cubic  yards  bv  dredging,  '75,  ii,  384. 

1875-76.  A  channel  850  feet  long  by  100  feet  wide  dredged  through  shoid  sbore 
Middle  Ground,  and  800  feet  long  by  125  feet  wide  tlirough  upper  part  of  Ifid- 
dle  Ground.    Removal  of  shoal  near  draw-bridge,  '76,  i,  38. 

1876-^77.  Completion  of  project:  total  amount  of  rock  removed,  1,350  cubic  yards; 
material  dredged,  33,000  cubic  yards,  '77,  33. 
Physical  Characteristics. 

Description,  '73,  1053,  1103,  1104  ;  '74,  ii,  296.    List  of  obstructions,  '73^  1053,1103, 
1104;  '74,  ii,296. 
Projects. 

By  Lieutenant-Colonel  Thom,  1873,  for  removal  of  obstructions  to  obtain  a  duumd 
150  feet  by  6  feet  at  mean  low-water  to  the  wharVes  at  Machias,  3  miles :  esti- 
mated cost,  $48,000,  '73,  74,  1053,  1154,  1103, 1104 ;  '74,  i.  104,  ii,  296.  Effect  of 
improvement  but  temporary  unless  the  river  is  protect-ed,  '74,  ii,  297  ;  '75,  i,  Ui 

1876.  Original  project  modified  to  channel  100  feet  wide,  and  removal  of  Middk 
Rock  to  i  foot  below  mean  low- water,  at  estimated  cost  of  $32,000,  '76^  i,  153. 
Surveys. 

1872.  Survey  by  S.  Haagensen,  '73,  1053,  1104.    Bench-marks,  '73,  1105. 


RIACK  AB€H,  OREO.— Examination  of. 
(See  Pacific  Coast,  Harbor  of  Refuge.) 

En^neers. 

Chief  of  Engineers. 

Report,  '77,  1053. 
Board  op  Engineer^. 
For  the  Pacific  Coast  met  August,  1876,  to  **  examine  the  harbors  of  Mendocrno, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  CaL,  with  a  view  of  establisldiif 
a  breakwater  and  harbor  of  refuge."    The  board  consider  that  a  harbor  at  HaeS 
Arch,  Oreg.,  would  be  small  but  tolerably  secure.    Report,  '77,  1054. 
(Lieut.  Cols.  R.  S.  Williamson,  B.  S.  Alexander,  and  C.  S.  Stewart,  and  IM.  a 
H.  Mendell.)  ^ 

Estimates. 
By  Board  of  Engineers,  for  a  breakwater,  15,748,875,  '77,  1059. 


IHACKET'S  creek,  N.  C— examination  of  mouth. 

Commerce. 

Requirements  of,  discussed,  '73,  858. 
Statistics,  '73,  858. 
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MACKET'S  CREEK,  N.  €.-Continaed. 

Chikf  of  Enoinebrs. 

Reports, '72,  74;  '73,78. 
Engineer  in  Charge. 

Maj.  W.  P.  CraighUl,  187^-^.    Report,  '73,  858. 

A  OCT  STANT 

George  H.  Elliott.    Report,  '73,  857. 
Estimates.    (See  Plans.) 
Efeirislation. 

Examination  or  survey  ordered  by  act  approved  June  10, 1872,  '73,  854. 
Physical  Ciiaracteristics. 

Described,  '73,  858. 
Plans. 

By  Georffe  H.  Elliott,  and  concurred  in  bv  Bi%|or  Graigbill,  for  the  removal  of 
wreck  and  dredsing  channel  60  foet  wide  by  7  feet  deep  m>m  the  mouth  of  the 
creek  out  to  the  7-foot  curve  in  Albemarle  Sound;  estimated  cost  by  Mr. 
ElUott,  |4,S^i  '73,  858;  increased  by  M^or  CraighUl  to  |5,000,  '73,  855. 
Snnreys. 

1872.  Under  the  direction  of  Mf^or  CraighiU  by  George  H.  Elliott.    Report,  '73, 
854,857. 


MACKINAC  CITT9  MICH.— SURVBT  in  the  yicinity. 

Commerce. 

Requirements  discussed,  '71,  160. 
Engineers. 

Chief  of  Engineers. 
Report,  42;  '79,  170. 
Engineers  in  Charge. 
Capt.  F.  U.  Farquhar,  1870.    Report,  '71,  160. 
M^-.  F.  Harwood,  1879.  '79,  170. 
Physical  Characteristics. 

Description,  '71,  160. 
Plans. 
By  Captain  Farquhar,  1870,  for  breakwater  4,000  feet  long  by  35  feet  wide  by  30 
feet  high ;  estimated  cost,  t761,333.76,  '71,  160,  161.    "  There  is  not  the  slightest 
necessity  for  a  harbor  of  refuge  at  tlus  point.    At  present  there  is  not  local  im- 
portance enough  to  justify  any  expenditure  of  public  funds  in  building  a  har- 
bor of  any  kind."    Extract  from  Captain  Farquhar's  report,  '71,  160. 
ISurveys. 

1870.  Examination  made  by  Captain  Farquhar.    Report,  '71,  160. 
1879.  Survey  in  progress,  under  direction  of  Ms^or  Harwood,  '79,  160. 


IXLAJVASIIUAN  RITER,  BT.  J.— Improvement  of. 

Appropriations. 

1879,  $12,000,  '79,  68. 
Commerce. 

Justification  of  improvement,  '79,  465.    Harbor  available  as  a  harbor  of  refuge, 
'79,  465. 
Engineers. 
Chief  of  Engineers. 

Reports,  '78,  63;  '79,  68,  74. 
Engineer  in  Charge. 
Col.  J.N.  Macomb,  '78,  63;  '79,  66,  74.    Report,  '79,  4aj. 

Capt.  W.  Ludlow,  '79,  66,  463.    Report,  '79,  463. 

E.  Mahlo,  '79,  465.    Report,  '79,  4&. 
Estimates.    (See  Projects.) 
Physical  Characteristics. 

Description  of,  '79,  463,  464,  466.    Table  of  tides,  '79,  466. 
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MAMASqVAJi  RITEB,  KT.  J.-Contmaed. 

Plans. 

1839.  For  a  canal  from  Bamegat  Bay  to  Manasqaan  River;  work  never  b^«n: 
fdnda  insafflcient.   ^Discnssion  of  plan  by  Colonel  Maoomb,  '79,  464. 
Projects. 
Of  Colonel  Macomb  by  Captain  Ludlow,  1879,  for  constraction  of  jetties  at  the  inlet 
to  control  and  concentrate  the  scouring  action  of  ebb  tides,  the  improvement  of 
the  upper  river  by  dredging,  and  the  removal  of  wrecks,  logs,  and  snags;  esti- 
mated cost,  $52,120,  '72,  68, 462,  464. 
Sorvefs. 

1878.  Ordered  and  in  progress,  '78,  63. 

1879.  Completed  by  E.  Mahlo,  '79,  68,74,463,466. 
Maps. 

Of  Manasquan  Inlet,  '79,  464. 


MAJriSTEE  HARBOR,  MICH.— Impbovsment  of. 


Appropriations. 

1867 $60,000, '67,  26. 

1870 20,000,  '70,  40;  '71,  136. 

1871 9,000, '71,136. 

1872 10,000, '72,  36. 

1873 10,000,  '73,  37. 

1874 10,000,  '74,  i,  43. 

1875 : 25,000,  '75,  i,  47. 

1876 14,000,  '76,  i,  100. 

1878 15,000,  '78,  120,  1203. 

1879 10,000,  '79,  162,  1605,  1606. 

Total  to  1879 $183, 000. 

Statements  of  appropriations,  '74,  i,  177;  '76,  ii,  469;  '79, 1605. 
Commerce. 


Importance  as  a  harbor  of  refuse,  '67 
improvement,  '66^  iv,  142;  ^76,  ii. 


67,  116;  '68^  133;  '76,  ii,  471.    Ji]8tificstio&  (iT 


471. 


Statistics,  '66,  iv,  143;  '67,  116;  '68,  133;  '69,  88;  '70,  130;  '71, 137;  »72, 1»: 
'73,  263 ;  '74,  i,  177 ;  '75,  i,  247 ;  '76,  ii,  470 ;  '77,  ii,  904 ;  ^78,  1203. 
Contracts. 


Year. 


Contraotor. 


Contract  for^ 


B«fiBreacci. 


1867 
1887 
1887 
1887 
1860 
1800 
1871 
1871 
1871 
1871 
1872 
1873 
1877 
1878 
1875 
1875 
1878 


QeDv  Sc  Weston 

6.  Eastman 

B.N.  Oere 

H.  Starke 

J.D.Jennings , 

JSasbronok  &  Conro. 

C.  S.  Stevens* 

C.  FitKsimmons 

Pierce  &  Whaling.., 

R.  P.  Thurber* 

Krd&Mickle 

Squier&Whitet.... 

.»...do 

do 

Dewar  &  Butler 

B.H.  Steele 

N.  Stanton  Gere 


Materials 

do 

do 

Labor 

Materials  and  labor 

Materials 

do 

do 

do 

do 

Materials  and  labor 

.  ...  do 

Dredging  and  revetment. 


Materials  and  labor. , 

do 

do 


'67 

'<»» 
2?' 

3J' 

1' 

i 

'76,' 

2i' 

19, 


Si^lUvUT. 

58cua^ir. 

»,  115,  111. 

87. 

87. 

US,  137. 

1351^  137. 

135^137. 

135^137. 


ie»,i6K. 


"AnnuUed,  '71, 137;  '73, 263.  tExtended,  '73,  263. 

Abstracts  of  bids,  '69,  87;  '71,  136,137;  '73,  264;  '75,  i,  246,247;  '77,  905;  '79. 

1606. 
Abstracts  of  contracts,  '67,  59,117;   '68,  134;  '71,  137;   •73»  264;   '75,  i,  246,247: 
•77,  905. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66,  iii,  13,34;  '67,  25;  '68,  35;  '69,  30;  '70,  40;  '71,  38;  '72,  36;  '731 
37;  '74,  i,  43;  '75,  i,  47;  '76,  i,  100;  '77, 105;  '78,  120;  '79,  162. 


SIYEBS  AND  HABBOBS. 


289 


MANISTEC:  HABBOB,  ]!a€H.--Coiiti&ued. 


En^neer»~Contmaed. 
Engineers  in  Charge. 
M^.  J.  B.  Wheeler,  1866-^68.    Beports,  '66,  iv,  142:  '67,  115;  '68^  133. 
Capt.  F.  U.  Farquhar,  1869-TO.    feeporte,  '69,  87;  ^70,  129;  '71,  135;  '72,  177. 
Capt.  8.  M.  Mansfield,  1873-^—.    Beporte,  '72,  185;  '73,  262;  '74,  i,  176;  '75, 
i,  245;  '76,  u,  468;  '77,  904;  '78. 12te;  '79,  1603. 

AflSISTANT. 

Capt.  A.'Mackeii2ie.    Beports,  '67,  115;  '68,  133. 

Estiuiates. 

By  M^.  J.  B.  Wheeler,  |180,949,  '66,  ill,  13,34,  iv,  143,155;  «67, 115;  '68^  133;  '74, 
i,  176 :  '76,  U,  469. 

By  Capt.  F.  U.  Farquhar,  for  pier  extension  and  revetment,  $79,000,  '69, 30, 88 ;  '70,. 
40 ;  '74,  i,  176;  '76,  ii,  m.    For  pile  rovetment,  $13,812.50,  '71,  136. 

By  Capt.  8.  M.  Mansfield,  for  dredging  and  revetment,  |15,948.  '72,  186.  For  pier 
extension,  $112,000, '73,  37,263;  '74,1,43,177;  '76,11,469;  '77,904.  Dredg- 
ing and  pile  revetment,  $13,771,  '75,  i,  47 ;  '76, 11,  469 ;  '77,  904.  For  increas- 
ing height  of  soath  pier,  $1,200,  '76, 11,  469. 

Expenditures. 

In  repairs,  1867-76,  total,  $3,150.66,  '76,  U,  470. 
Financial  Statements. 
•66,  iii,  13,34,  iv,  143;  '67,  26.117:  '68,  35,135;  '69,  30;  '70,  40,130;  '71,  39,136;: 
'72,  36, 178, 186;  '73,  37,263;  ^74,  i,  43,177;  '75, 1,  47,247;  '76,  i,  100,  ii,  470  ^ 
'77,  10^.904;  '78.  120,1203;  '79,  162,1606. 
Operations* 


Yean. 


1807 -'68 
18<8-'60 
18»-'70 
1870 -'71 

1871 -'72 

1872 -'73 
1878-74 
1874-^75 
1875-76 

1876 -'77 
18T7-'78 
1878 -'79 


NorUipior. 


320 


158 


150 


100 


L./L 


600 


818 


South  pier. 


L,/L 


266 


158 


150 


100 


lu/L 


865 
140 


420 


i./L 


116 


450 


Dredg. 
ing. 


O.ydM. 
18,826 


48,610 


Bemarks. 


820  linear  feet  sapentmct- 
nre  north  pier. 


Kepairs  to  old  north  slab 
pier:  saperstmctare  by 
hired  labor. 

158  linear  feet  saperstraot- 
ure  north  pier;  revet- 
ment began. 

Dredging 


Bepairs  by  hired  labor 

150  linear  feet  anperstrnct* 
nre  north  pier;  cribe  on 
sonth  pier  decked. 

South  pier  increased  in 
height. 

Cribs  rebaUasted;  slabs  re- 
moved. 

Soow  load  of  brick  sank  in 
cliannel;  stone  washed 
out  of  cribs. 


Beferenoea.. 


'70.40,120,18^   'W.ii,. 

'71,38.135;  »T4.i,176< 
'fc,ii,472. 

'72,86,177,185;  '14,.  i, 
177;  '76,ii,473. 

'73.87,202,263;  '7«,.i, 
177;  '76,ii,473. 

'74,  i,  48,  177;  '76,  ii, 
473. 

'76.1,47.246,246;  '76^ 
ii,  478. 

'76,  i,  100,  ii,  468. 


'77,105,904;  '7P„1606.. 

'78,120,1202. 

'79,162,1603.. 


Timber  beloDffiiig  to  the  United  States  burned  in  1870,  '72,  177 ;  '74, 1, 176 ;  '76,  ii,. 

473.    100  linear  feet  of  slab  pier  washed  away,  '67,  115. 
1872-73.  115  linear  feet  of  superstnictare  burned,  '73, 263.    Abstracts  of  work  done 
and  material  need,  '72, 177.    History  of  operations,  '74,  1,  176;  '76,  ii,  470. 
Physical  Cbaracteiistlcs. 
General,  of  Manistee  Harbor  and  River,  '66,  !▼,  142;  '67, 116;  '68^  133;  '76,  ii,  470. 

19  EN 
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IVIANISTEE  HABBOB,  MICH.— Contiiiaed. 

FrfTate  and  Corporate  IVork. 

Diverging  slab  piers  bnilt,  '66,  iii,  13,  iv,  143;  '76,  ii,  471.  Dredging  in  cbinu^ 
between  Lasen  Michigan  and  Manistee;  dredge  owned  by  town,  '73,  263;  '7i 
i,  177  ;  '76,  ii,  472. 

Projects* 

15y  Maj.  J.  B.  Wheeler,  for  parallel  extension  of  piers  by  crib- work  to  12  feet  of 
wat«r,  1,000  linear  feet  each,  '66,  iii,  13,  iv,  142,  143 ;  '76,  ii,  471,  Extensw 
of  both  piers  960  feet ;  to  cut  oif  point  of  old  slab  pier ;  also  to  cat  down  sl»^ 
work  to  water's  surface  and  build  crib  superstmctore  thereon ;  dredging  to  U 
feet,  '67,  25,  115;  '68,  35,  133;  '76,  ii,  469,471.  Modification  of  the  abort 
(^whioh  was  based  on  the  survey  of  lKt)6)  caused  by  the  destruction  of  100  linetr 
feet  of  north  pier,  '67,  25,  26,  115. 

1869.  Pier  extension  and  revetment,  '69,  30,  88;  '74,  i,  176;  '76,  ii,  469. 

1^1.  For  850  feet  of  pile  revetment  on  the  north  side  of  channel,  '71,  136. 

By  Capt.  S.  M.  Mansfield,  for  dredging  and  revetment  within  entrance,  '72,  36, 1-^ 
For  pier  extension  to  16  feet  of  water,  north  pier  650  linear  feet  and  aonth  ^ 
750  Unear  teet,  '73,  37,  263 ;  '74,  i,  43,  177 ;  '75,  i,  246;  '76,  ii,  469.  To  incT«« 
the  height  of  450  linear  feet  of  the  south  pier,  '76,  ii,  469.  The  original  pruj«i 
stated  to  be  a  pier  extension  of  480  linear  feet  on  each  side  of  the  chanDel  aod 
dredging  27,898  cubic  yards,  '76,  ii,  4t:9. 

1861.  By  Capt.  G.  G.  Meade,  '76,  ii,  470. 

186().  By  W.  T  Casgrain,  '66,  iv,  142;  '67,  115;  '76,  ii,  470. 

1868.  Under  direction  of  M^.  J.  B.  Wheeler,  '76,  ii,  472. 

1869-70.  Under  direction  of  Capt.  F.  U.  Farquhar,  '76,  ii,  472,  473. 

Memoranda  of  soundings,  '66,  i v,  142 ;  '67,  115 ;  '76,  ii,  470,  471, 472, 473 ;  '79, 160&. 


1«IANISTI<|UX:  HABBOB,  I«II€H.~Suryst  of. 

Commerce. 

The  general  commerce  of  the  country  would  not  be  benefited  by  the  impioveeieci, 
'73,  254. 

Eni^lneers. 

Chief  of  Enoinbers. 

Reports,  '73,  36;  '79,  155. 
Engineer  in  Charge. 

Maj.  D.  C.  Houston.    Report,  '73,  254. 
Assistant. 

John  Pierpont.    Report,  '73,  255. 
Estimates.    (See  Plans. ) 

Plans. 

By  Maj.  D.  C.  Houston,  1873,  for  two  crib  piers  extending  to  the  18-foot  carve,  tai 
dredging  in  channel ;  estimated  cost,  $290,000.  Probability  that  an  east  pkr 
will  not  be  necessary,  and  that  the  scouring  action  of  the  river  ourent  mJL 
reduce  the  amount  of  dredging,  '73,  255. 

Physical  Characteristics. 

trt»ueral  characteristics  of  vicinity,  '73,  255. 

SurveTS. 

1872.  Under  direction  of  Maj.  D.  C.  Houston,  by  John  Pierpont,  *73^  36,  255. 
1879.  Examination  ordered,  '79,  220. 


niANITOlirOC   HARBOB9  IVIS.— IMPROVKMENT  OP. 

A  ppropriations. 

1852 18,000,  '66,  iii,  35. 

1866 52,000,  '66,  iii,  35. 

1867 45,000,  '69,26. 

1 868  (allotted) 17, 500,  '69,  26. 

1869  (allotted) 17, 820,  '69,  22. 
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RIAIVITOWOC  HABBOB,  UriS.-Contmaed. 

Appropriations— Continaed. 

Itf70 ^,000,  '70,35. 

1871 11,000,  '71,33. 

1673 20,000,  '73,33. 

1874 10,000, '74,  i,  39.  ^ 

1875 10,000,  '75,  i,  43. 

1876 8,000,  '76,  i,  96. 

1H78 15,000, '78,  115. 

1879 6,500, '79,  154. 

Totaltol879 $240,820. 

Commerce. 

Juatification  of  improvement,  '66,  iv,  130;  '68,  100;  '72,  120;  '74,  i,  146;  '76,  ii, 
369,  372 ;  '79.  1516.    Importance  a#  harbor  of  refuge,  '67,  73 ;  '68,  100 ;  '  77, 86:5. 

Commeroial  importance  of  harbor,  '67,  73,  74 ;  '71,  112 ;  '72,  120;  '73,  205;  '74,  i, 
146;  '75^  i,  205;  '76,  ii,  367,  371 ;  '78.  1160. 

Statistics,  '66,  iv,  130,  133:  '67,  74,  75;  '68,  100;  '70,  93;  '72. 120;  '73,  204;  '74, 
i,  146;  '75^  i,  205;  '76»  li,  371 ;  '77,  863,  864 ;  '78,  1101 ;  '79,  1517. 
Contracts. 


Year. 


1866 
1866 
1866 
1866 
1868 
1868 
1869 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1878 


Contractor. 


D.  Smoke 

Hoes  &  Packard 

Joseph  Vilxis 

John  Schuette 

David  Smoke 

John  Schuette 

David  Smoke 

John  Schnette 

David  Smoke 

R.  A.  Conolly 

T.  Winidate 

H.  Tnunan 

G.  C.  Barnes 

H.  Troman 

....  do 

Trnmon  &  Schroeder . 


Contract  for— 


Pier  extension . 

do 

do 

Dredging 

Pier  extension . 

Dredging 

Pier  extension . 

Dredging 

Pier  extension . 

do 

Onard  piles 

Pier  extension . 

do 

do 

do 

do 


References. 


'66,  iv,  180. 

'66,  iv,  130. 

'66,  iv,  130. 

'76,  ii,  868. 

ne,  ii,  369. 

'76,  li,  369. 

'76,  ii,  369. 

'76,  ii,  870. 

'71,111;   '76,ii,  870. 

'71, 112;  '72, 119. 

'73,  203. 

'73,  204. 

'75,  i,  204. 

'75,  i,  205. 

'77,363. 

'79, 1516, 1517. 


V 


1876-77.  Informal  proposals  were  invited  from  bidders  of  previous  years,  and  an 

agreement  concluded  with  H.  Truman  for  superstructure,  '77,  M63. 
Abstracts  of  bids,  '66,  iv,  132;  '75,  i,  205,  206;  '79,  1517. 
Abstracts  of  contracts,  '66,  iv,  131 ;  '68,  101. 
Oocu nients.    (Not  published  in  reports. ) 
S.  Doc.  No.  16,  34th  Cong.,  3d  Sess. 

Euirineers. 

Chief  of  Engineers. 

Report*,  '66.  iii,  12;  '67,  21:  '68,  29;  '69,  25;  '70,  35;  '71,  3:V,  '72,  32;  '73,  33; 
•74,  i,  39;  '75,  i,  43;  '76,  i,96;  '77,  100;  '78,  115;  '79,  154. 
Engineers  in  Charge. 

Maj.  J.  D.  Graham,  T.  E.,  1854-W.    Reports,  S.  Doc.  42,  35rh  Cong.,  1st  Sess.. 

pages  2,  73,  175 ;  S.  Doc.  16,  34th  Cong.,  3d  Sess. 
Maj.  J.  B.  Wheeler,  1666-70.     Reports,  '66,  iv,  129;  '67,  73;  '68,  99. 
Maj.  D.  C.  Houston,  1870-75.     Reports,  '70,  93 ;  '71,  111 ;  '72,  119 ;  '73,  203 ;  '74, 

i,  145. 
Maj.  H.  M.  Robert,  1875-'—.    Reports,  '75,  i,  203 ;  '76,  ii,  366 ;  '77,  863 ;  '78, 1160 ; 
'79,  1516. 
Assistants. 
Lieut.  J.  B.  Quinn.    Report,  '67,  73. 

W.  H.  Hearding.    Reporte,  '68,  99;  '72,  119;  '73,  203;  '74,  1,  145;  '75,  i,  203. 
Estimates.    (See  Projects.) 

E  xpenditnres. 

For  repairs  of  piers,  '76,  ii,  367;  '77,  864;  '78,  1161. 

Financial  Statements. 

'66,  iii,  12,  iv,  129;  '67,  21;  '68,  29;  '69,  26;  '70,  35,  93;  '71,  33;  '72,  :«i,  121; 
•73,  33,  205;  '74,  i,  39,  146;  '75,  i,  43,  202,  204;  '76,  i,  96,  ii,  366,  367 ;  '77, 100, 
863,  864;  '78,  115,  1160;  '79,  154,  1516. 


292 


IHDEX  OF 


MAlf ITOWM7  HAINMNII,  WIS«r-Continaod. 
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Oi^ratlons. 


Year. 


North  pier. 


1867 -'68 
1808 -'89 

1880-70 

1870-71 

1871 -'72 
1872 -'78 

1873-74 
1874-76 


1876-76 


1876-77 
1877 -'78 


1878 -'79 


L./1, 
64 


612 


128 
128 


100 
100 


60 


160 


Soath  pier. 


I 


I 


L.fl.  j  IToJ 

...     6 


676  I  ... 
»8  ,  18 


160 


I  10 

128  !    8 


128 
06 


100 


100 
60 


416 


160 
96 


100 
100 


60 


160 


L./1. 


416 


820 
160 


100 


100 
60 


Dredc- 


O.ydi. 


62,092 
63,714 


Bemarks. 


Bred^g  in  ohamifll  and  foft 

Dredging  in  efaMmd  and  fSor 
crifiT^ 


64  feet  doae  piling . 


Harbor  pier  extended  to  18 
feet  or  water;  guard  piles 
driven;  cribs  refilled. 

4  cribs  sunk  on  stone  foonda- 
tiona  of  26  cords  each. 

1  coarse  of  snpersCmctiiTe 
added;  cribs  decked  with 
plank;  cribs  sank  on  stone 
foundations  to  the  channel 
faces  of  both  piers. 

Bepairs  to  piers  by  hired 
labor. 

do 

Bepairs  to  piers  by  hired 
labor;  600  linear  feet  pier 
decked  with  plank. 

North  pier  1,620  feet  long; 
soath,  1,660  feet. 


S.   Doc  4^  Sstl 
GonE-UtSoa. 

p.  tS,  'Jc,  fi.  m 

W,  21,  78:  15.  a 

908. 
'6B,  109;  Te^iLW 

>e9,25;   76,0.39 

370. 
»70,«1;   76,5.1:1 
'71.83.U1:  75,  a 

370. 
72,32;   76,n.r. 
73,S3,»3;   %1 

»71. 

74,  1,  38^  MS;  "75. 
11^372. 

75,  i,  43,  2B.  Si 
'T6,Si,3T2. 


76,i,«^ii,mr 

77,100.861. 
78,1161. 


79,154.1516. 


ttooord  of  early  operations,  1843,  '76,  ii,  368.    Or  appropriations  of  1876,  ^000  wte 

especially  allotted  for  protecting  the  work,  '7o,  i,  36.    History  of,  to  ISTb,  IS. 

ii,  366.     Abstracts  of  materials  used  and  work  done,  '67,  74 ;  '68^  101 ;  *7Z  1^' 

'74,  i,  145;  '76.  ii,  367;  '77,  864;  '78,  1161;  '79,  1516. 
Physical  Characteristics. 
Advance  of  shore  line  in  the  vicinity  of  piers,  '76,  ii,  372.    Sconr  of  Manitow 

River  will  keep  open  a  channel  protected  from  encroachments  of  sand,  *66^  i^. 

130.    Lake  bed  unfavorable  to  the  accurate  setting  of  cribs,  '73,  203.    F«c^ 

liarities  of  harbors  along  the  west  shore  of  Lake  Michigan,  '68^  99. 
Plans. 
By  W.  H.  Heardin^,  1873,  for  a  system  of  outside  breakwaters  covering  entruice  P 

harbor ;  objections  to  plan  by  Major  Houston,  '73,  204,  205. 
Private  and  Corporate  IVork. 
The  city  expended  $20,000  in  the  construction  of  dredging  outfit,  '76,  ii,  368l 
1870.  Docking  within  piers ;  dredging  to  11  feet  for  a  mile  inside  eastern  ends  vc 

piers,  '71,  112;  '76,  ii,  371. 
1872.  Dredging  to  13  feet,  '72,  120.    $15,000  additional  expended  by  dtizen^  c 

dredging,  '76,  ii,  372. 
Projects. 
By  Mf^.  J.  D.  Graham,  1854,  for  an  extension  of  parallel  piers  (220  feet  apart)  to  tb> 

12-foot  curve ;  estimated  cost,  $62,780.94 ;  S.  Doc.  42,  35th  Cong.,  Isfe  Seas. 
By  Major  Wheeler,  1866,  revising  previous  project  and  providing  for  an  exteos« 

to  the  12-foot  curve,  by  extending  the  north  pier  an  additional  1,140  feet  as 

the  south  pier  1,010  feet,  with  dredging  to  a  depth  of  12  feet ;  eatimated  eo^. 

$141,747.82,  '66,  iv,  129,  131 :  '69,  26. 
The  foregoing  estimate  increasea  by  Major  Wheeler,  1869,  by  $31,000.  to  supply  <l' 

flciency  due  to  repairs,  and  increased  amount  of  dredging,  '69,  26  ;  'TO,  9:1 
Revised  by  Maj.  D.  C.  Houston,  1872,  for  an  extension  of  the  piers  to  the  Iri-fv 

curve,  requiring  400  feet  on  each  pier ;  estimated  cost,  $75,434.72,  "72, 121 :  *H 

i,  146;  '79,  1516. 
By  M%j.  H.  M.  Robert^  1879,  for  completion  of  existing  project,  $15,302.54,  '79^  UI& 
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MAHriTOHrOC  HABBOB*  wis.— Contmaed. 

Svrveys. 

1853.  Of  harbor,  '76,  ii,  368. 

1856.  Under  direction  of  Mi^or  Oraham,  S.  Ex.  Doo.  42,  35th  Cong.,  1st  Seea., 

page  73. 
Haps. 
Of  harbor,  '66,  i;  '76,  ii,  366. 


MABBIiEHEAD,  IIIASS*— Sea-walls  at. 

Appropriattons. 

Iti25  (survey) $400.    Act  of  March  3. 

1852 500.    Act  of  August  30. 

Engrlneers. 
Chief  of  Engii^bbs. 

Report,  '66^  i,  7. 
Enoinksr  in  Chaegb. 

CoL  J.  D.  Graham,  1665.    Report,  '66,  i,  36. 


MABCIJS  HOOK  HABBOB,  PA.-^Improvshbnt  of. 

Appropiiattons. 

1829 $5,000, '66,  iii,3L 

1866 5,000,  '66,  iii,  31. 

1867 94,000, '71,686. 

Note. — ^Prior  to  1836  there  was  appropriated  for  improving  harbors  on  the  Dela- 
ware, viz,  Marcus  Hook,  Chester,  New  Castle,  Port  Penn,  and  Fort  Mifflin,  the 
sum  of  $38,413,  H.  Doc.  120,  44th  Cong.,  1st  Sess. 
Commerce. 

Statistics,  '70,  425;  '74,  ii,  136;  '77.  54;  '78.  60;  '79,  73. 
Contracts. 
1867.  William  H.  Rotan,  matenals  and  labor,  '67,  435,  436.    A.  P.  Eyre,  materials 
and  labor,  '67,  435,  436.    J.  C.  Leiper,  materials,  '67,  435, 436.    Crane  &  Keav- 
eny,  labor,  '67,  435,  436.    James  R.  Qrant,  materials,  '67,  435,  436. 
Abstracts  of  contracts;  mismanagement  and  bad  faith  of  A.  P.  Eyre,  '69,  380.   Dif- 
ficulties and  delays  caused  by  the  system  of  letting  of,  '67,  431 ;  '71,  687. 
Abstracts  of  bids,  '66,  iv,  224 ;  '67,  436,  437. 
Engrlneers. 
Chief  of  Engikeers. 
Reports,  '66,  U,  41,  iii,  21,  31;  '67,  43;  '68,  63;  '69,  53;  '70,  71;  '71,  78;  '72. 
75;  '73,  80;  '74,  i,  91;  '75,  i,  97 ;  '76^  i,  50;  '77,  54. 
Engineers  in  Charge. 
Lieut.  Col.  C.  8.  Stewart  assigned  charge  Julv  21,  1866,  '66,  ii,  41,  iii,  21 ;  '67,  434. 

Reports,  '66,  iv,  221 ;  '67,  431,  434 ;  '68^  ^ ;  '69,  380.    Relieved  by 
Lieut.  Col.  J.  D.  Kurtz,  '70,  70.    Reports,  '70,  424;  '71,  686;  '72,  77c5;  '73,  866; 

'74,  ii,  135;  '75,  ii,  181 ;  '76*  i,  270;  '77,  262. 
1877.  Col.  J.  N.  Macomb.    Reports,  '78,  436 ;  '79,  444. 
Assistant 
Thomas  Valentine.    Reports,  '75,  ii,  182;  '78,  436;  '79,  444. 
Bstimates. 
By  Major  Stewart,  for  entire  and  permanent  completion,  $94,000,  '66,  iii,  22,  31,  iv, 
222,223. 
Finiincial  Statements. 
'67,  435;  '68,  63,  698,  699;  '69,  54,  380:  '70,  71,  424;  '71,  78,  687;  '72,  76,  778; 
•73,  80,  865;  '74,  i,  91,  ii,  136;  '75,  i,  97,  ii,  181;  '76,  i,  59,  271;  '77,  54,  262; 
'78,60,436;  '79,73,444. 
Operations. 
No  history  of  original  oi)erations. 
1866-'67.  Confined  to  letting  of  contracts,  '67,  43,  435. 

1867-'68.  Two  bridges  connecting  pier  heads  and  wharves  have  been  built,  two  cribs 
sunk,  and  two  more  nearlj^  roady.  Wharves  and  pier  head  reconstructed,  '68, 
63,  697,  698. 
1868^69.  Have  progressed  very  slowly  on  account  of  the  inefficiency  of  one  of  the 
contractors.  Two  cribs  have  been  sunk  and  the  wood-'iVork  of  those  sunk  last 
year  completed,  '69,  53,  380. 
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1VIARCU8  HOOK  HARBOR,  PA.-Contiiiaed. 

Operations— Continued. 
1869-70.  'i97  cubic  yards  of  hammered  face  stone  and  895  perches  rabble  backing 

received  and  placed  in  position,  '70,  71,  424. 
1870-^71.  Closed  by  completion  of  the  ice  piers ;  description  of  the  work,  '71, 78, 667. 
1871-72.  Iron  ladders  were  attached  to  each  pier,  '72,  778. 
187:1^^3.  Heavier  ladders  substituted  and  placed  in  recesses  cut  in  the  piers,  *73. 

80,865. 
1874-75.  Repairs  to  piers  and  bridges,  '75,  i,  97,  ii.  181. 
1875-76.  Repairs  to  the  lower  outer  ice  pier,  '76,  i,  59,  270.    History  of  operatHxas 

since  1867,  '79,  444. 
1877-^78.  Minor  repairs  only,  '78,  60,  436. 

1878-79.  Thorough  repairs  to  the  piers ;  connecting  bridges  rebuilt  and  dredging  to 
18  feet,  '79.  73,  444. 
Physical  Characteristics. 

'66,  iv,  221;  '75.  ii,  182. 
Plans. 
To  extend  a  branch  of  the  Chester  and  Delaware  Railroad  on  to  the  piers.    Beport 
of  officer  in  charge,  assistant  engineer,  and  letter  of  William  Ward  in  regard 
to  this  plan,  '75.  li,  181,  182,  183. 
Private  and  Corporate  Worl£« 

The  citizens  repaired  pier  and  wharf  to  prevent  their  entire  destruction,  '66^  iv,  29. 
Projects. 
Original,  a  harbor  of  refuge  from  running  ice,  '68.  699 ;  '70,  425. 
By  M%jor  Stewart,  for  repairs  and  improvements,  consisting  of  new  bridge  utd 
piers,  '66.  iv,  221,  223.    Description  of,  as  completed,  '71,  78,  687. 
Surveys. 
1879.  By  Col.  J.  N.  Macomb,  '79,  444. 
Maps. 
Plan  of  ice  harbor,  '79,  444. 


I!IAB<|UETTE  HARBOR,  MICH.-— Improvkment  or. 

Appropriations. 

I8d7 t«>,000, '67,  21. 

1869  (aUotted) 26, 730,  '69,  22. 

1870 25,000, '70,  34. 

1871 60,000,  '71,31. 

1872 50,000,  '72.30. 

1873 15,000, '73,  32. 

1874 15,000, '74,  i,  37. 

1875 15,000,  '75,  i,  41. 

1876 2,000, '76,1,94. 

1878 2,000,  '78.  113. 

1879 1,500,  '79,  152. 

Total  to  1879 J297,230. 

Commerce. 

Benelits  of  improvement  to  commerce,  '66,  iv,  78;  '67,  67;  '69.  25;  •71,  31;  '75,1 
189;  '76.  li,  332,  334.  Effect  of  conflagration,  1868;  loss,  |l,500,OO0,  '68;^: 
•76,  ii,  332.  Local  interests,  '67,  66,  67:  '70,  92;  '75,  i,  190;  '76,  ii,  331,  m 
Memorial  to  Congress  requesting  protection  of  harbor,  '76.  ii,  'J02, 

Statistics,  '67,  67;  '68,  97;  '70,  92;  '72,  114;  '74.  i,  137;  '75,  i,  190,   191;  n 
851,  852;  '78,  1141;  '79.  1483. 
Contracts. 


Year. 

Contractor. 

Contract  for— 

Beferenoea. 

1867 

W.  Fercnson 

Constraction  of  breakwater 

do 

'07,57,60;    'OB,  05;  '»,% 
'07, 60. 

1867 

Peter  White 

1867 

Oelly  &We8ton* 

W.  Ferguson    

PrBminir 

'08,95;  '76,li,3SJ. 
'07.  60. 

1867 

*  » •""•"!» 

.  . UO       .....     ...  ..... 

1869 

T?ftrt  A.  Tenningmtr. .-- 

Constraction  of  breakwater 

do 

««.«,^.B,m 

1870 

James  Caldwell 

1871 

RWnflv  A^i^mfi   .   .. 

do : 

'71, 100. 

1875 

Edward  Powell 

do 

'76,  i,  180. 

1875 

H.J.  Lntes 

do 

'76.1X830. 883. 

*  Contract  annulled  and  awarded  to  W.  Ferguson,  '07, 09.  t  Contract  extended,  '70,  ii,  333. 
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1«IAB<11JETTE  HABBOB,  IIIICH.-Contmued. 

C  ontracts — Continued. 
Abstracts  of  bids,  '67,  68. 

Abstracts  of  contracts,  '67.  69;  '68,  97;  '69,  72;  '76.  ii,  331. 
Engineers. 

Chisf  of  Enoinkers. 

Reports,  '66.  iii,  8;  '67,  21;  '68,  28;  '69,  24;  '70,  34;  '71,  31;  '72,  30;  '73,  31; 
'74,  i,  37 ;  '75,  i,  41 ;  '76,  i,  94 ;  '77,  98;  '78,  113;  '79.  151. 
Engineers  in  Charge. 

Mai.  W.  F.  Raynolds,  1866.    Reports,  '66.  iv,  77  ;  '67,  256. 

Maj.  J.  B.  Wheeler,  1866-70.    Reports,  '67,  66 ;  '68,  94. 

Mig.  D.  C.  Houston,  1870-'75.    Reports,  '70,  92;  '71,  108;  '72,  113;  '73,  195;  '74, 

i,  137. 
Maj.  H.  M.  Robert,  1875-'—.    Reports,  '75,  i,  189;  '76,  ii,  330;  '77,  851;  '78, 
1140;  '79,1482. 
Assistants. 

Lieut.  J.  B.  Qninn.    Report,  '67,  67. 

William  H.  Hoarding.    Reports,  '68,  94;  '74,  i,  138;  '75,  i,  189. 
Capt.  J.  W.  Cuyler.    Report,  '73,  195. 
R.  S.  Littlefield,  '68»  95. 
Estimates. 
By  Maj.  W.  F.  Raynolds,  1866.  for  a  crib  breakwater:  first  location,  $385,129.58  (the 
one  chosen,  '67,  67),  '66,  lii,  8,  iv,  81 ;  '76,  ii,  332;  second  location,  $279,764.10, 
•66,  iv,  82. 
By  M^j.  H.  M.  Robert,  1875,  for  extension  of  breakwater  400  linear  feet  in  33  feet  of 
water,  at  estimated  cost  of  $68,000,  '75.  i,  189;  '78,  1140:  '79,  1482.    Break- 
water extended  10  feet  beyond  originally  proposed  length  lor  about  $92,000  lees 
than  original  estimated  cost,  '76,  ii,  330;  '79,  1482. 
Expenditures*    (See  Financial  Statements.) 

For  repairs  to  breakwater,  '76,  ii,  331 ;  '77,  852;  '78.  113, 1141. 
Financial  Statements. 
'66,  iii,  8;  '67.  21;  '68,  28,  96,  97;  '69,  25;  '70,  34,  92;  '71,  31;  '72,  30,  114;  '73, 
32,  196;  '74,  i,  37,  138;  '75,  i,  41,  189, 190;  '76,  i,  94,  ii,  330,  331;  '77,  98,  856; 
'78.113,1141;  '79,152,1483. 
Operations. 


Breakwater. 

Bemarks. 

Year. 

•! 

i 
1 

1 

1 

Beferences. 

1867 -'68 

h& 

210 
450 

200 
250 
550 
200 

i.A 

Oordt. 

1  ori'h  nnxik  thTQ>agh  the  ice 

'68,  95;  '76,  ii,  332. 
'69,24,25;    '76,  ii,  332. 

76,  ii,  833. 

1868 -'68 
1809-70 

160 

460 
800 
800 
600 

160 

100 

50 

8  oribs  sunk  tbroai^  the  ice;  bottom 
hard  and  leveL 

1870  -'71 

'70.  34. 92 :    '76.  iL  838. 

1871  -72 

'72, 144;  '76,  ii,  333. 

1872-78 
1873-74 

741 

811 

883 

2,060 

Pier  supplied  with  stone;  decking  be- 
gun. 

Decking  completed  except  on  hwt  150 
feet  of  pier;  cribs  refilled. 

Cribs  sunk  on  a  stone  foondation  71  feet 
high. 

Pier  riprapped;  decking  completed  by 
hired  labor;  minor  repairs. 

Mii^O'"  repairSr  tt--. ,,,.r,-- 

'73,195;  '76,ii,3J3. 
'76,  ii,  333. 

1874-75 
1875-76 

60 

'76,  i,  189;    '76,ii,833, 
'76,  ii  94,  ii,  330. 
'77,  98, 851. 

1876 -'77 

1877-78 

Bepairs  to  breakwater 

»78, 118, 1140. 

1875.  Project  completed:  breakwater  2,010  feet  long ;  cost  of  work  compared  with 
original  estimate  of  1866,  '76,  ii,  330 ;  '77,  851 ;  '79,  1482.    History  of  opera- 
tions, '76,  ii,  331.    Abstracts  of  materials  used  and  work  done,  '67,  69;  '68,  97; 
•76,  ii,  331. 
Physical  Characteristics. 

General,  of  Marqaette  Harbor,  '71,  109 ;  '76,  ii,  331.    Character  of  sabstratum,  aa 
determined  by  borings  taken  in  1869  on  line  of  pier,  '76,  ii,  333. 
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MABqiTCTTi:  HARBOR,  MICH.-ContiiinecL 

Projects. 

By  Maj.  W.  F.  Baynolds,  1866,  for  a  crib  breakwater  from  north  aide  of  harlx 
southerly,  for  a  distance  of  2,00G  linear  feet,  in  fonr  sections  of  500  feet  eoc 
respectively  (beginning  at  shore  end),  25,  30,  35,  and  40  feet  in  width ;  enti 
stmcture  when  completed  to  be  5  feet  above  the  water,  filled  with  ballast  ai 
decked,  '66,  iv,  79,  80,  82;  estimated  cost,  $385,129.58,  '66,  iii,  8,  iv,  81;  '7 
ii,  332.  In  1875  the  breakwater  was  completed  to  a  length  of  2,010  feet  (or 
feet  beyond  original  estimate),  at  a  cost  or  |92,000  less  than  originally  estimate 
'76,  iL  330 ;  '79,  1482. 

By  Maj.  H.  M.  Robert,  1875,  for  further  extension  of  breakwater  for  an  addition 
distance  of  400  feet,  at  an  estimated  cost  (not  in  addition  to  original  estimal 
of  $68,000,  '75.  i,  189;  '79,  1482. 
Surveys. 

1859.  Of  Marquette  Harbor,  under  direction  of  Captain  Meade,  '67,  53,  566. 

Maps. 
Of  harbor,  '76,  ii,  330. 


MATAGORDA,  TEX«— (See  Imdianola,  Passo  Cavallo,  sra) 


MATAPOIfl  RITER,  TA.— Examination  of. 

Commerce. 

Justification  of  improvement,  '75,  ii,  168. 
Engrineers. 

Chief  of  Enoinbers. 
Report,  '75,  i,  95. 

Engineer  in  CHABois. 
8.  T.  Abert,  U.  8.  C.  E.,  Report,  '75,  i,  96. 
Estimates.    (See  Plans.) 
Physical  Characteristics. 

Description  of,  '75.  ii,  166,  167,  168,  169.    List  of  obstmotionB,  '75,  ii,  167, 16a 
Plans. 

Of  S.  T.  Abert,  1875,  for  removal  of  obstructions  and  closing  secondary  ohaim« 
estimated  cost,  $34,059,  '75,  ii,  169, 170. 
Surveys. 

1828.  By  Colonel  Crozet,  '75,  ii,  166. 

1874.  Examination  made,  '75,  i,  95. 


MATIIVICIJS  ISEiAIfD,  ME.— Survey  for  a  harbor  at. 

Commerce. 

Improvement  of  Ten-Pound  Harbor  is  not  warranted,  '76,  i,  194.    Benefit  to  co 
merce  by  the  improvement  of  Matinicus  Harbor,  '76»  i,  195.    Availability  ft 
harbor  of  refuge,  '76,  i,  197,  198. 
Engrineers. 
Chief  of  Engikeebs. 

Report,  '76,  i,  48. 
Engineer  in  Charge. 

Lieut.  Col  George  Thom,  1875.    Report,  '76,  i,  194. 
Assistant. 
SophuB  Haagensen,  1875.    Report,  '76^  i,  196. 
Estimates.    (See  Plans.) 
Physical  Characteristics. 

General,  '76,  i,  195,  196,  198.    Tides,  '76,  i,  195,  197. 
Plans. 
By  Sophus  Haagensen,  for  three  breakwaters:  (1)  to  inclose  area  between  Mati 
cus  Island,  Indian  and  Dexter  Ledges,  makmg  a  harbor  for  small  vessels  on 
at  an  estimated  cost  of  136,000 ;  (2)  to  make  a  harbor  for  vessels  of  all  class 
at  an  estimated  cost  of  $300,000 ;  (3^  from  Curtis  Point  to  Ten-Pound  Isia 
and  from  Cato  Ledge  to  Ragged  Island,  to  make  a  harbor  of  reftige,  at  an  ei 
mated  cost  of  |l,114,000,  '76,  i,  196,  197,  198. 
Survey. 
1875.  By  Sophus  Haagensen.    Report,  '76,  i,  196, 


BIYEBS  AND  HARBORS.  297 

HAUJ!i£fi  BA¥9  OHIO.— (See  Toledo  Habbor.) 


MAIJIIIJBE  BITJBR9  above  Toledo,  Ohio.— Improvembnt  of. 

A  ppropriatlons« 

1872, 17,000,  '72,  225. 
Commerce. 

Requirements  discnsBed,  '72,  235,  236. 
Contracts. 
1872.  H.  F.  Stock  <&  Co.,  dredging,  at  25  cents  per  cubio  yard,  '73,  324, 325. 
Abstract  of  bids,  '73,  325. 
Engineers. 
Chief  of  Engineers. 

Reports,  '71,  48 ;  *72,  43,  45;  '73,  42. 
Engineers  in  Charge. 

Capt.  G.  L.  GiUespie,  1871.    Report, '72,  225,  236. 
Hs^.  Franklin  Harwood,  1873.    Report,  '73,  324. 
Bstimates. 
By  M%jor  Gillespie,  fbr  8-fbot  channel  from  Toledo  to  Maomee,  |7,000,  '72,  237. 
By  Mi^or  Harwood,  1873,  to  complete  channel  from  Perrysbnrg  to  Maumee  City, 
115,000,  '73,  324,  325. 
Financial  Statements. 

'73.  325. 
l.eirlslation. 

Examination  and  survey  ordered  by  act  of  March  3,  1871,  '71,  48. 
Operations. 

1872-73.  23,159  cubic  yards,  dredged,  makins  ohanneLfor  vessels  drawing  7  feet  of 
water,  between  Toledo  and  Perrysbnrg,  ^73,  324,  325. 
Pliysieal  Ciiaracteristics. 

Description  of,  '72,  23G,  237. 
Projects. 
By  Migor  Gillespie,  for  dredging  a  channel  60  feet  wide  and  8  feet  deep,  between 
Maumee  City  and  Perrysbnrg,  and  deepening  existing  channel  over  Delawara 
Flats,  '72,  225. 
By  Major  Harwood,  for  dredging  a  channel,  for  vessels  drawing  no  more  than  7 
feet,  fix>m  Toledo  to  Maumee  City,  '73,  42. 
Private  and  Corporate  DTorkL. 
The  canal  embankment  built  by  the  State  of  Ohio,  in  1840-^41,  an  ii\|ury  to  the 
channel,  '73,  42. 

1871.  By  Capt.  G.  L.  GiUespie.    Report,  '72,  235. 


M^CARCMIE'S  COTC,  Isle  Boyale,  £.akLe  Superior,  Micii.— Exam- 
ination OF. 

JBngrin^^i^ 

Chief  of  Engineers. 

Reports,  '76,  i,  93. 
Engineer  in  Charge. 

M%i.  C.  B.  Comstock,  1876.    Report,  '76,  ii,  320. 
Estimates.    (See  Plans.) 
Plans. 

By  Major  Comstock,  1876,  for  the  excavation  of  a  portion  of  the  rocky  ledge  ob- 
structing entrance,  to  a  depth  of  15  feet  at  low-water ;  estimated  cost,  $45,000, 
•76,  ii,  m 
Snrveys. 

1867.  This  locality  included  in  the  Lake  Survey,  '76,  ii,  320. 


HECKEB'S  ISEJklfD  I.OCK  AND  DAM.— (See  Mississippi  River.) 
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lUCniPHISt  TJBNIf  •— PBOTEonoN  of  biyxb  fboht. 

A  p  nroprlatlons. 

\H7& $46,000,  •78,88,  637. 

1879 37,000,  '79,  117,  dSa 

Bnglneers. 
CJtiEF  OF  Engineers. 

Heports,  '77,  78;  '78,  88;  '79,  117. 
Engineer  in  Charge. 

Capt.  W.  H.  H.  Benyaurd.    Reports,  '77,  490;  '78,  637 ;  '79,  979. 
Assistant. 
a.  Barney.    Report,  '79,  980. 
E  Kt  Imates.    ( See  Projects. ) 
riitanclal  Statements. 

78,88,637;  '79,  117,980. 
O|>cratioiis« 

l^<7cS-79.  Protection  of  city  trout,  work  done  by  hired  labor,  '79,  117,  979,  98L 
Pliysical  Characteristics. 

i^ifv  (Mississippi  River  below  Cairo.) 
Fro|ects« 
Cupt.  W.  H.  H.  Benyaard,  1877,  to  protect  water  front  by  shore  protection  fisr  % 
cUstanAo  of  7,600  linear  feet;  estimated  ooet,  $170,000,  '77,  78,  492;  '78»  637: 
*79,  979. 
Surveys. 
At  Memphis,  '78,  637. 


MENDOCOrO  BA¥9  CAE.— Examinatioh  or. 
(See  Pacific  Coast,  Harbor  of  Rbfugb.) 
EnfTineers* 

UHlKF  OF  f^NGINEERS. 

Reports,  '77,  123. 
BuA  HD  OF  Engineers. 
Far  the  Pacific  Coast  met  Aaenst,  1876,  to  examine  the  harbors  of  Mendocino. 
Uumboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  view  of  establishing 
El  breakwater  and  harbor  of  refuge.    The  board  consider  that  a  harbor  of  Terr 
limited  capacity  could  be  built  here.    Report,  '77,  1052. 
(Lieut.  Cols.  R.  S.  Williamson,  B.  S.  Alexander,  and  C.  S.  Stewart,  and  Mai.  G.E 
Me^dell.) 
Estimates. 
By  Board  of  Engineers  for  breakwater,  $3,455,100,  '77,  1058. 


JTIEIfOIIIOIfEE  HABBOR9  MICH.  AND  ITIS.— Improvsmsnt  of. 

A  p  |>roprtations. 

1^71 $25,000, '71,32. 

ItCa 25,000, '72,  31. 

1>^3 25,000, '73,  32. 

l^:i 25,000, '74,  i,  37. 

Ifilb 25,000,'75,  i,  42. 

1^76 8,0U0,'76,  i,  95. 

lers 10,000, '78, 113. 

ii^rra 10,000, '79, 152. 

Total  to  1879 $153, 000. 

Ci^lftinierce. 

I«qal  interests,  '67,  132,  133;  '73,  197.    Justification  of  improvement,  '67,  134; 

'75,  i,  193;  '76,  ii,  338. 
STATISTICS,  '67,  133;  '72,  115;  '73,  197;  '74,  i,  139;  '75,  i,  193,  194;  '76,  ii,  335; 

'77,  853;  '78,  1143;  '79.  I486.  f      ^^ 
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MEIVOllIONBi:  HARBOR,  MICH.  AIIVB  1¥I8.— Continued. 
Contracts* 


Xear., 


Contiaotor. 


Contract  for— 


Sate.     Beferences. 


1871 
1878 
1874  I 

1875 
1877 
1878 
1878  , 


Abner  Kirby  . 
do. 


Menomonee  Dredge  Company 

Oroen  Bay  Dredge  and  Pile-Drirer 

Company. 

Menomonee  Dredge  Company  * 

Troman  &  SchroBder 

Menomonee  Dredge  C<niipany 

Green  Bay  Dredge  and  Pue-Dri7er 

Company, 


Materials  and  labor 

do 

Dredging,  per  cnbic  yard  . 
Cona&uction  of  pile  pier. . 


;,  per  cnbic  yard  . 

I  and  labor 

;,  per  cubic  yard  . 
and  labor 


$0  25 


Matei 
Dredi 
Matei 


Hi 

'io" 


»71, 110. 
*74,  i,  138. 
'74,  i,  138. 
'75,  i,  192. 

'76,  i,  93. 
'77,  852. 
'78, 1142. 
'79, 1484. 


*  Contract  extended,  '70,  ii,  334. 

Abstaracta  of  bids,  '75,  i,  194;  '77,  854;  '79,  1485. 
EDirtneers* 

Chief  of  Enginbbrs. 

Reports,  '67,  27;  '71,  31 ;  '72,  31;  '73,  32;  '74,  i,  37;  '75,  i,  41;  '76,  i,  94;  '77, 
99;  '78,  113;  '79,  152. 
Engineers  in  Charge. 
M^.  J.  B.  Wheeler,  1866-^0,  '70,  32.    Report,  '67,  32. 
Capt.  J.  W.  Cuyler,  1870,  temporarily  in  charge,  '70,  32,  33. 
M%j. D.C.Houston,  187(M75.    Reports,  '71,  109:  '72,  114;  '73,  196;  '74,  i,  138. 
Maj.  H.  M.  Robert,  187&-'— .    Reports,  '75,  i,  192 ;  '76, 11,  334 ;  '77,  852 ;  '78,  1141 ; 
•79,  1484. 
Assistants. 

W.  T.  Casgrain.    Report,  '67,  132. 
Capt.  J.  W.  Cayler.    Reports,  '72,  114 ;  '73,  196. 
W.  H.  Hearding.    Reports,  '74,  i,  138;  '75,  i,  192. 
£stiiiiates«    (See  Plans  and  Projeets.) 
Expenditures.    (See  also  Financial  Statements.) 

In  repairs  of  south  pier,  '77,  853. 
Financial  Statements. 

'71,  32;  '72,  31,  115;  '73,  32,  197 ;  '74,  i,  37,  139;  '75,  i,  42,  193;  '76.  i,  95,  ii,  334; 
'77,  99,  852,  853;  '78,  113,  1141,  1142;  '79,  152,  1484. 
Operations. 

1871-72.  1,150  linear  feet  of  pile  pier  built  on  the  south  pier,  '72, 31, 115 ;  '76,  ii,  336. 

1872-73.  134  linear  feet  of  pile  pier  built  on  the  north  and  197  feet  on  south  side, 

and  133  feet  of  superstructure  on  the  south  pier ;  585  feet  of  slab  pier  on  north 

side  built.  '73,  196,  197;  '76.  ii,  337. 

1873-74.  352  linear  feet  pile  pier  on  north  side  and  720  feet  on  south  side  buOt ;  also 

69  feet  of  superstructure  on  south  pier,  '74,  i,  138 ;  '76,  ii,  337. 
1874-^5.  128  linear  feet  of  pile  pier  on  north  side  and  96  feet  on  south  side  built ; 
32  feet  of  superstructure  built  on  south  side ;  also  60,005  cubic  yards  of  dredg- 
ing; repairs  of  piers,  '75,  i,  192;  '76,  ii,  337. 
1875-^6.  93,477  cubic  yards  of  material  dredged  from  channel ;  repairs  of  piers,  '76, 

u,  335. 
1876-77.  40,584  cubic  yards  of  material  dredged  from  channel,  '77,  852. 
1877-78.  150  linear  feet  of  orib  pier  on  north  side  and  100  feet  on  south  side  built ; 
3,724  cubic  yards  of  material  dredged  from  channel ;  resurvey  of  channel,  '78, 
113. 1143. 
1878-79.  150  linear  feet  of  crib  pier  built  on  the  north  side ;  also  100  feet  of  super- 
structure built  on  south  and  150  feet  on  north  pier;  1,588  cnbic  yards  of  mate- 
rial dredged  from  channel,  '79,  152,  1484. 
History  of  operations,  '76,  ii,  335.    Channel  is  125  feet  wide,  14  feet  deep,  and  2,800 
feet  long,  '76,  ii,  337.    List  of  material  used  and  work  done,  with  average  cost 
of  cribs,  '78,  1142;  '79, 1485. 
Pbyslcal  Cliaracterlstlcs. 
General  characteristics  of  Menomonee  River  and  Harbor,  '67, 132 ;  '76,  ii,  335,  338. 
Depth  of  water  in  river  mouth  previous  to  improvement,  '76,  ii,  335, 336.    Bot 
tom  hard,*  compact  sand,  '72,  115 ;  '76,  ii,  336 ;  '73,  197.    Effect  of  south  pier  on 
river  current,  '72,  115. 
Plans. 
By  W.  T.  Casgrain,  under  direction  of  Maj.  J.  B.  Wheeler,  to  oi)en  a  channel  across 
the  neck  of  land  between  Green  Bay  and  the  Menomonee  River,  and  to  con- 
struct two  parallel  piers  in  a  direction  due  ejist;  north  pier  1,375  linear  feet 
and  south  pier  1,275  linear  feet ;  dredging  in  channel  and  in  an  inside  basin  to 
a  depth  of  12  feet ;  estimated  cost,  |252,571,  '67,  27,  134, 135. 
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Private  and  Corporate  ITorkL. 

The  ''gap"  ('72,  115)  closed  by  pUe  work,  '73,  197 ;  '76,  u,  337.    Interior  drodging 

and  docking  by  the  mill  owners  in  IBT^-^e-'??,  '75,  i,  192;  '7^  u,  335;  '77,  ^ 
Projects. 
By  Maj.  D.  C.  Houston,  1871-^2,  for  improvement  of  the  harbor  by  two  parallel  pib 

pieiB  at  the  mouth  of  the  river,  400  feet  apart,  and  extending  to  tha  IS^ibot 

curve  in  Green  Bay,  '71,  109;  '72,  115;  '7^  ii,  336. 
To  extend  the  piers  to  the  16-foot  curve  in  the  bay,  li^4,  and  to  dredge  a  ehaond 

14  feet  deep  from  mouth  of  river  to  the  crossing  of  the  feiry  above ;  estiniated 

cost,  1212,000;  '74,  i,  139;  '79,  1484. 

1867.  Under  direction  of  M^.  J.B.Wheeler,  '67,  27,  132;  '76.  ii,  336. 
1871.  Examination  under  direction  of  Mijor  Houston^  '71,  109;  '76^  ii,  33& 
1878.  Kesurvey  of  channel,  '78,  113, 1142. 
Maps. 
Of  harbor,  '76,  u,  334. 


MEBRimAG  RITCR,  IIKAS8.  (inelndlnff  Ifewl^WTport  Huibw).^ 

Imfrovkmsnt  of. 

Approprlatloas. 

1828. 132,100  00.    Act  of  May  23. 

1830 3,506  72.    Act  of  April  23. 

1831 16,000  00.    Act  of  March  2. 

1833 4,900  00.    Act  of  March  2. 

1834 3,860  00.    Actof  June28. 

1870 25,000  00, '71,93. 

1871 25,000  00,  '71,93. 

1872 25,000  00, '72.  92. 

1873 25,000  00,  '73,  101. 

1674 10,000  00,  '74,  i,  111. 

1875 12,000  00,  '75,  i,  116. 

1878 10,000  00,  '78,41. 

1879 5,000  00, '79,  49. 

Totaltol879 |197,366  72. 

Statement  of  appropriations,  '73,  1081 ;  '76,  i,  165;  '79,  264. 
Commerce. 
Justification  of  improvement,  '70.  472;  '73,  1112,  1113;  '79,  267.    Newbnzyport  s 

harbor  of  refuge,  '70,  472. 
Statistics,  '77,  171 ;  '78,  206;  '79,  266>  267. 
Contracts* 
1870.  G.  W.  Townsend,  removal  of  obstructions,  '70,  467.    A.  Baschk€,  remoralol 
obstructions,  at  $25  per  cubic  yard,  '70,  467;  '71,  869.— 1871.  W.  S.  Pretch, 
dredging,  at  |10  per  cubic  yard.  '71. 868.— 1873.  A.  B.  Wright,  diedein^  at^J» 
per  cubic  yard,  '73.  1082.    A.  K.  Wright,  dredging,  at  $4.50  per  cubic  yard.  '^ 
1082.— 1875.  Curtis,  Fobes  Sl  Co.,  dredging,  at  35  cents  per  cubic  yard,  *75.  JL 
401.— 1878.  T.  A.  Sylvester,  removal  of  rock,  at  $28  per  cubic  yard,  '79,  264. 
Abstracts  of  contracts,  '71,  869;  '75,  u,  402;  '79,  266. 
Abstracts  of  bids,  '71,  869;  '75,  i,  401;  '79,  266. 
Bn^lneers. 
Chief  of  Enoinesbs. 
Reports,  '69.  60;  '70,  78;  '71.  92;  '72,  91 ;  '73.  101,  106;  '74,  i,  110;  '75,  i,  116; 
•76,  i,  42;  '77,  36;  '78,  41;  '79.  48. 
Engineers  in  Charge. 
Lieut.  Col.  J.  G.  Foster,  1869-71.    Reports,  '69,  421,  437;  '70,  467,  469,  471,  473; 

•71,  867. 
Lieut.  Col.  George  Thom,  1871-^—.    Reports,  '71,  866;  '72,  940,  961 ;  '73,  lOO, 
1112,  1114;  '74,  ii,  310;  '75,  ii,  399;  '76,  i,  165;  '77,  169  •;  '78.  205;  '79,  264. 

ASSISTAN  TS . 

Capt.  G^.  L.  Gillespie.    Report,  '69.  438. 
Henry  Mitchell.    Report,  '70.  474. 
D.  Koppman,  '70.  473. 
Lieut.  J.  B.  Quinn.    Report,  '73. 1112. 
G.  P.  Low.    Report,  '72,  962. 
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Estimates.    (See  Plans  and  Projects.) 

Financial  Statements. 

'71,  93,  867;  '72.  92;  '73,  101;  '74.  i,  HI;  '75, 1, 116;  '76,  i,  42;  '77.  37;  '78,  41; 
'79,  49. 
Operations. 


Tear. 


Bemarkt. 


n 


BeferenoM. 


1870-71     BemoTAl  of  aohooner  Olobe. 

1870-71  I  Kemoval  of  main  (aonth)  Gangway  Rook 


a  yds. 


1870-71 

1870-71 

1871 -'72 

1872-73 
1873-74 
1874-75 
1874-75 
1874-75 
1874-76 
1875-76 

1876-'T7 
1876 -'77 
1877-78 
1878-79 


Removal  of  part  of  North  Gangway  Rook  to  ft.5  foot  in 

depth. 
Channel  at  Lower  FaUfl 


*000 


.do. 


Channel  at  Upper  FaUa 

Operations  SQ^Mnded 

Completion  of  work  above  Haverhill. 

Channel  at  Upper  Falls 

Channel  at  Lower  Falls. , 


475 
2,731 
3,755 


»71,8«7. 
'71,867. 
'72, 81, 940. 

*72.'f:.m0;  '74,  i,/ 

11  If.  iJ   810. 
'72,1^2.^40;  '74,  i, 

1 10,  si,  310. 


Ledse  and  Little  Cnrrier  Rock 

Rooks  removed  ftt>m  Cnrrier  Shoal  and  Rockbridge,  in- 
dnding  Petty  Rock. 

Channel  100  feet  by  12  feet  throogh  shoals 

Channel  75  feet  bv  12  feet  to  Silsby's  Island 

Removal  of  bowlders  ftt>m  Silsby's  Island 

Removal  nom  North  Gangway  Rock 


too 


3,146.2 
8. 570. 2 


♦80 
t305 


»74, 
'74, 
'75,  i. 

'75,  ii. 
'75,  it 
75, 


7«,  I,  166. 

'77,  i,  170. 
'77,  i.  170. 
'78,  206. 
79,48,264. 


11,  il,  810. 

tlO. 
116. 

400.401. 
100, 401. 
400. 401. 


*  Tons.  t  Cnbio  yards. 

History  of  operations,  '71,  867. 
Table  of  improvements,  '77,  170 ;  '78,  206. 

Physical  Cl^aracteristics. 

Description  of  obstructions,  '69,  438;  '70,  473,  474;  »73,  1113.  Of  river,  »70,  474; 
'72,961,962;  '73,1113. 

Plans. 

By  Henry  Mitchell,  1870,  for  moving  barges  over  the  rapids,  '70,  476. 

By  Lieutenant-Colonel  Thom,  1871,  for  slack-water  navigation  by  means  of  lock 

and  dam  at  Upper  Falls ;  dam  900  feet  by  9  feet ;  estimated  cost,  |130,000,  '71, 

869 ;  '72,  962. 

Private  and  Corporate  ITorkL. 

Survey,  by  Henry  Mitchell,  for  the  Pentucket  Navigation  Company,  '70,  474. 

Projects. 

By  Captain  Gillespie,  1869,  for  the  removal  of  obstructions  from  Upper  and  Lower 
Falls,  of  Gangway  Bock,  the  ^*  Boilers,''  and  a  wreck  near  the  mouth ;  estimated 
cost,  $69,025,  '69,  421.  438;  '70,  469,  473;  '76,  i,  165. 

By  Lieutenant-Colonel  Tnom,  1671,  amending  the  foregoing  by  a  re>estimate  of 
$165,000,  based  on  a  resurvey,  '71,  92,  867. 

By  G.  P.  Low,  1871,  for  channel  60  feet  wide  and  4  feet  navigable  depth  at  low 
stages,  to  the  lower  locks  at  Lawrence;  estimated  cost,  $115,000.  '72,  961,  962. 
After  various  revisions  and  re-estimates,  '72,  941 ;  '73,  1112,  1114;  '74,  ii,  311; 
'79,  265;  the  project,  as  adopted,  consisted  in  the  removal  of  obstructions  to  a 
depth  or  12  feet  at  ordinary  high-water  from  mouth  to  Haverhill,  15  miles, 
thence  4  miles  through  the  falls  w  a  depth  of  4  feet ;  also  for  the  improvement 
of  Newburyport  Haroor,  the  removal  of  North  and  South  Gangway  Rocks  to  a 
depth  of  9  feet  at  mean  low- water,  and  the  '^  Boilers"  to  a  depth  of  5  feet ;  the 
removal  of  a  sunken  wreck;  estimated  cost,  $147,000,  '76,  i,  165;  '77,  170. 

Surveys. 

1869.  Survey  by  Captain  Gillespie,  '69,  60,  421,  437,  438,  473,  474. 

1871.  Survey  by  G.  P.  Low,  from  Hazeltine  Rapids  to  Lawrence,  '72,  940,  961,  962; 
'73,  106. 

1872.  Survey  by  Lieut.  J.  B.  Quinn,  *73,  1112 

[L.  M.  M.] 
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^5g~|^^f^^"^ 


1837 30,000 

1838 60,733 

1844 28,000 

1862 20,000 

1866 75.000 

1868  (allotment) 25,000 

1860  (aUotment) 31, 185 

1870 25,000 

1871 L5,000 

1872 50,000 

1873 50,000 

1874 50,000 

1875 50,000 

1876 35,000 

1878  (aUotment) 2, 5C0 

1878 75,000 

1879 40,000 


^  '66,  ill,  35. 


00) 

00 

59 

00 

00 

00 

00,  '68,  24 ;  '69, ! 

00,  '69,  22,  29. 

00,  '70,  3a 

00,  '71,  36. 

00,  '72,  34. 

00,  '73,  36. 

00,  '74,  i,  41. 

00,  '75,  1,  46. 

00,  '76,  i,  99. 

00,  '78,  119. 

00,  '78,  119. 

00,  '79,  160. 


Total  to  1879 |679,418  59. 

I470..33  aUo  appropriated  for  the  claim  of  J.  B.  Bowee.    Act  of  March  2,  1855w 
Appropriation  of  1866  wae  to  be  available  when  it  was  shown  that  $100,000  hsd 

been  expended  by  Michigan  City  Harbor  Company,  '67,  23,  96 ;  $25,000  of  ^ 

propriation  of  1878  to  be  applied  to  improvement  of  inner  harbor,  '78;  11?$. 

Listo  of  appropriatione,  '69,  29 ;  '74,  i,  161 ;  '75,  i,  235;  '79,  1591. 
Commerce* 
Joetification  of  improvement,  '67,  93,  98;  '68^  115:  '70,  97,  108;  '76^  ii,  445,  451: 

'77,  898;  '79,  1589.    Commercial  advantages  of  Michigan  City,  '70,  106. 
Statistics,  '67,  93,  99 ;  '70,  108;  '72,  131 ;  '74,  i,  161 ;  '75,  i,  235 ;  '76^  i\,  445;  '77, 

898;  '78,  1189;  '79,  1592. 
Contracts. 


Year. 

Contract  wlthp- 

Contract  for— 

1867 

F.  A.  Slftter* 

TimhAr  and  fruninff 

'67,23. 

1807 

Ohftpln  fr  WftHn , - 

Boltfl  and  soikea 

*67,  28. 

1807 

J.  D.  Dolan 

Stone  and  brnsh 

'67,25. 

1868 

do 

Timber  and  ft»ni4nflr  ._ 

'68, 112. 

1872 

Fox  ^Howard 

Pier extenaion  ...... r 

'73,216. 

1873 

James  H.  Ledlie 

do 

'73,  216. 

1874 

Calbert  4t  HoDklnat 

Bnildinir  nile  breakwater 

•76,  i,  234. 

1875 

.     .    do 

Building  crib  breakwater 

'76,  i,  235;  »76,  ft,  44t 
'79,  15M. 

1879 

U.  Culbert  ft  Co 

Dredsins 

*  Contract  onnoUed,  '68, 112.  t  Work  transferred  to  eastern  pier  of  onter  ImsbDu  TS,  i.  Si;. 

AbstractB  of  bids,  '67,  93;  '68,  113;  '76,  ii,  446:  '79,  1.S94, 
Abstracts  of  contracts,  '67,  58,  94;  '68, 114;  '76,  ii,  447. 
Defense. 
Plan  for  roadstead,  for  armed  vessels,  and  for  general  commerce  of  the  lakes,  S.  Doc. 
42,  35th  Cong.,  Ist  Se-s.,  page  175. 
Documents. 
8.  Doc.  16,  :m.h  Cong.,  3d  Sess.    Report  of  M%j.  J.  D.  Graham,  1856,  S.  Doe.  41 
3oth  Cong.,  Ist  l^ss.,  page  74. 
Engrineers* 
CuiKF  OF  Engineers. 
Reports,  '66,  ii,  41,  iii,  35;  '67,  23,  26 ;  '68,  32 ;  '69,  22,  28;  '70,  37 ;  '71,  36: 1Z 
'M ;  '73,  a'i;  '74,  i,  41;  '75,  i,  46;  '76,  i,  99;  '77,  104;  '78,  118;  '79,  160. 
BOAKDS  OF  Engineers. 

Mentioned,  S.  ]>oc.  42,  35th  Cong.,  1st  Sess.,  page  74. 
Convened  at  Milwaukee,  January  19,  1870.    Decided  that  ooter  harbor  is  not  iatsth 
iiied  by  local  commerce,  but  that  harbor  of  refuge  was  necessary,  and  thi>  i- 
best  snpplied  by  construction  of  outer  harbor.    (Sm  Projects. )    Report,  'TO.  1:^4 
(Col.  J.  N.  Macomb,  Lieut.  Col.  W.  F.  Raynolds  and  Majors  J.  B.  Wheeler.  <i 
Weitzel,  and  Walter  McFarland.) 
Convened  at  Chicago  January  5.  1875.     Recommended  adoption  of  plan  f<tf  con- 
struction of  breakwater  by  crib-workin  proference  to  pile- work.    Report^  '75,  i. 
238. 
(Mi^jors  Q.  Weitzel,  D.  C.  Houston,  and  G.  L.  Gillespie.) 


RIVERS  AND   HARBORS 


303 


miCHIOAN  CITT  HARBOR,  IIVD.-Continned. 

E  mgineers^-Continaed. 

BoABDS  OF  Ekginerrs— Continued. 
Convened  Jnly  24,  1878.  Recommended  adoption  of  plan  (aee  Projects)  for  the 
constmction  of  a  crib  breakwater  on  bearing  piles,  strengthened  on  The  lake 
side  by  vertical  timbers :  also  recommended  extension  of  east  pier  of  the  outer 
harbor.  Report,  '79,  1588. 
(Majors  D.  C.  Houston,  H.  M-  Robert,  J.  A.  Smith,  and  S.  M.  Mansfield,  and  Capt.  G. 
J.  Ly  decker.) 

£N€IIN£ER8  in  CHARGE. 

Lieut.  Col.  J.  D.  Graham,  1856-^57.    Report,  S.  Doc.  42,  35th  Cong.,  Ist  Sess., 

page  74. 
Maj.  J.  B.  Wheeler,  1866-70,  '66^  ii,  41.    Reports,  '67,  93,  96,  100;  '68,  111,  115; 

•70,  107. 
Capt.  J.W.Cuyler,  1870,  '70,  33. 
Mjo.W.E.  Merrill,  l->70,  »70,  89;  '7^  ii,  450. 
MjJ.  D.  C.  Houston,  1870-74,  '70,  32.    Reports,  '70,  97;  '71,  119;  '72,  130;  '73, 

216;  '74,  i,  160. 
Maj.  G.  L.  Gillespie,  1874-77.    Reports,  '75,  i,  234 ;  '76.  ii,  444. 
Capt.G.  J.Lydecker,  1877-79.    Reports,  '77,  896;  '78,  1187. 
Maj.  J.  A.  Smith,  1878-'—.    Report,  '79,  1587. 
Assistants. 
Capt.  A.  Mackenzie,  1866-^67,  '67,  93,  96.    Report,  '67,  97. 
Capt.  D.  P.  Heap,  18e7-'68,  1869-70.    Reports,  '67,  9:},  96 ;  '68,  111 ;  '70,  107. 
Lieut.  F.  A.  Hinman,  1872-74.    Reports,  '73,  216 ;  '74,  i,  160. 
R.S.Littlefield,  1876-77,  '77,  897. 
Esttmates.    (See  also  Projects.) 
By  Capt.  D.  P.  Heap,  for  breakwater  and  dredging,  $578,500  and  $512,900,  '70,  110, 
By  Mag.  J.  A.  Smith,  for  dredging  and  filling  piers,  $69,175,  '79,  1590, 1592. 
expenditures*    (See  also  Financial  Statements.) 
1«)8,^  for  repairs,  $1,750,  '68,  112. 
1876-77,  for  repairs,  $11,706.70,  '77,  897. 
1877-79,  for  repairs,  $:35,000,  '79,  1591, 
Financial  Statements* 

'69,  29;  '70.  38,  97;  '71,  36;  '72,  34,  1:^0;  '73,  35,  217;  '74.  i,  41, 161;  '75,  i,  46,  236; 
•76,  i,  99,  ii,  445;  '77,  104,  898;  '78,  119,  1189;  '79.  160,  161,  1592,  1594. 
Operations.  • 
Mention  of  former  operations,  '67,  98. 


Dredg. 
ing. 

Pier  extension. 

Breakwater. 

Remarks. 

Tear. 

East.  1  West. 

Outer.       Eastern. 

References. 

Crib. 

Pile. 

Pile- 
work. 

1866-67 

O.yds. 

9.235 

88,684 

111,080 

t&  ^& 

L./1 

L./t 

L,ft 

Length  provions  to  1866 

708 feet  sbeatii piling  .'....'.'.'.. 

'67,96,98. 
'68,82,114. 
'69,  28. 

1867 -'68 

1868 -'69 

06          256 

1860-70 

Piers  built  to  12foot  depth; 

sheath  piling  completed. 
Some  dreusinir 

'70^  37, 97. 

1870-71 

'71,  36, 119. 

1871  -72 

70,666 
18,585 

1 

'72.  34, 130. 

1872  -73 

1,226 

723  linear  feet  bridged  ...     . . 
Western  pier  extended  to  line 

feet  bridged. 

'73,  216. 

1873-74 

'74,  i,  41, 160. 

1874-75 

60 
600 

45 

520 
296 

'76,  i,  46, 284: 

1875-76 

Repairs 

1  course  superstructure  built 
over  12  cribs:  repairs. 

4  courses  superstructure  laid ; 
cribsdisplaccd  by  gales;  re- 
pairs. 

Superstructure   finished    550 

'*6   11,444: 
'76,  ii,  444. 

1876-77 

'77, 104, 896. 

1877-78 

'78, 118, 1187, 

1878 -'79 

64,119 

50 

1 " ' 

1 

1188. 
'79, 160, 1688, 

1 

1591,    1593, 
1594. 

Abstracts  of  labor  and  materials,  '67.  94;   '68.  114;   '75.  i,  234;   '7^  ii,  445;   '77, 
897;  '79,  1588.    History  of  operations,  '76.  ii,  447;  '79,  1594. 
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Physical  diaracteristies. 

Character  of  lake  bed,  '67,  93,  95 :  *75,  i,  235.    Becord  of  rise  and  fiOl  of  Lake  Mki- 
igan,  '67,  100.    Formation  of  bars,  '71, 119 ;  '75,  i,  235 ;  '79, 1593. 
Plans« 

By  Capt.  D.  P.  Heap,  for  construction  of  two  outer  harbors  or  basins  by  breakwttos 
and  dredging ;  for  first  plan  3,200  feet  of  pier-work,  and  for  second  plan  2,950 
feet  of  pier- work,  '70,  109,  110. 

By  Major  Smith,  for  dredging  and  refilling  cribs  with  stone,  *79,  1590,  1592. 
FrlTate  and  Corporate  ITorli* 

1100,526.03  expended  by  Michigan  Citir  Harbor  Company  for  pier  constmctiim, 
drodg[e,  &c.,  '67,  23,  93,  96,  100.    Channel  protected  by  repairs  put  npontbe 
old  piers  by  citizens,  '72,  130.    Banks  of  channel  of  the  inner  harbor  jmrteeted 
by  revetment  built  by  the  direction  of  the  city,  '79, 1593. 
Projects. 

By  Board  of  Engineers,  1857,  for  the  construction  of  a  breakwater,  at  an  estimated 
cost  of  $384,376.50,  8.  Doc.  42,  35th  Cong.,  Ist  Sess.,  pages  74, 17& 

By  MaJ.  J.  B.  Whei  ler,  for  extension  of  eastern  pier  288  jteet,  western  pier  380  feet 
and  dredging  between  them  to  a  depth  of  12  feet,  at  a  total  estimated  coet  d 
$52,577.40,  '67,  95,  97.  Modified  to  extend  eastern  pier  242  feet  and  weBtm 
pier  498  feet,  '69,  28.  For  annual  dredgins,  an  estimated  sum  of  $10,000,  '6& 
32.  For  sheath  piling  1,350  feet  and  dred^ng  to  give  a  channel  1,350  feet  long, 
100  feet  wide,  and  12  feet  deep,  at  an  estimated  cost  of  $35,422.50,  '68, 112.  Uh. 
117. 

By  Mi^.  D.  C.  Houston,  for  dredging  channel  up  to  the  railroad  bridge  1,800  £eet 
long  and  200  feet  wide:  also  for  general  dredging,  at  a  total  estimated  OKtU 
$40,000,  '70,  97. 

By  Board  of  Engineers,  1870,  for  the  construction  of  an  outer  harbor,  to  comii^  of: 
let,  a  crib  breakwater,  parallel  with  and  a  portion  perpendicular  to  the  sboie, 
in  all  1,700  linear  feet;  2d,  320  feet  of  eastern  breakwator  perpendicular  to  tk 
shore ;  3d,  416  feet  of  eastern  breakwater  adjoining  the  shore ;  also  for  ibe 
purchase  of  a  dredging  outfit  and  for  dredging,  at  a  total  estimated  cost  ti 
originally,  $324,421.40,  subsequently  increased  by  Captain  Lydecker  to  $355,0iVI, 
'70,  125 ;  '76,  i,  449 ;  '77,  898.  Modified  by  Mi^.  D.  C.  Houston,  to  consist  of  % 
pile  breakwater  in  place  of  crib- work,  '72,  130 ;  '75,  i,  236. 

By  Board  of  Engineers,  1875,  for  construction  of  a  breakwater  of  crib-work  \M 
feet  in  length ;  also  for  completion  of  shore^nd  ofthe  eastern  pier  of  th^  outa 

inereasedbr 
Modified  b 
^  upon  a  foundation  of^  bearing  piles,  at  an  estimattd 
cost,  tor  completion,  of  $117,000.  Approved  (see  Board  of  Engineers  of  ISt^l 
•79,  1589,  15*. 

By  Maj.  J.  A.  Smith,  for  dredging  inner  harbor  to  give  a  channel  2,700  feet  in  len^K 
120  feet  in  width,  and  15  feet  in  depth,  at  an  estimated  cost  of  $50,000,  '79,  l^ 
Surveys. 

1852.  By  Mr.  Bowes,  '67,  100. 

1867.  By  Capt.  A.  Mackenzie,  '67,  26,  96.    Report,  '67,  97. 

1878.  Under  direction  of  Major  Smith,  '79,  1593. 

Maps. 
Of  Michigan  City  Harbor,  '78, 1188.    Sketches  of  crib  for  breakwater,  '79, 156a 
Of  the  harbor,  '79,  1592. 

■     [E.AC.] 


miDDEiE  FOBK9  KT.— (See  Kentucky  Riveb.) 


MILFOBD  HABBOB9  CONN •— IMPBOVXMSNT  of. 

Appropriations. 

1874 $5,000,  '74,  i,  101. 

1875 13,000, '75,  i,  104. 

1878 10,000, '78,52. 

Lists  of,  '77,  215 ;  '78,  402 ;  '79,  342,  343, 
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Commerce. 

Cummercial  advantages  of  Mllford,  *73. 1042.    Justification  of  improvement,  '73, 

1042,  1043:  '75,  ii,  254 :  '76,  i,  225:  '78,  402. 
Statistics,  *73,  1045;  '74,  ii,  261;  '76,  i,  225;  '77,  215;  '78,  402;  '79,  342,  343. 

Contracts. 

1875.  With  S.  F.  Shelbonme,  for  dredging  24,232  cubic  yards,  at  18  cents ;  contract 
extended,  '75,  ii,  255;  '76,  i,  225 ;  '77,  213.— 1878.  With  G.  C.  Fobes  &  Co.,  for 
dredging  2,406  cubic  yards,  at  28  cents;  12,261  cubic  yards,  at  10  cents,  '79, 
341,342. 

Abstracts  of  bids,  '75,  ii,  255;  '79,  341. 

Engrineers* 

Chikf  of  Engikeers. 
Reports,  '72,  86;  '73.  93;  '74,  i,  101;  '75,  i,  104;  '76,  i,  52;  '77,  47;  '78,  58; 
'79,  58. 
Engineers  ik  Charge. 
Maj.  G.  K.  Warren,  1872-74.    Reports,  '73,  1041 ;  '74,  ii,  260. 
Maj.  J.  W.  Barlow,  1874-'—.    Reports,  '75,  ii,  254 ;  '76^  i,  225 ;  '77,  213 ;  '78,  402 ; 
'79,  341. 
Assistants. 
.J.  P.  Cotton,  1872.    Report,  '73, 1043. 
Samuel  Dale,  1874.    Report,  '75,  ii,  255. 
Estimates.    (See  also  Projects. ) 
By  J.  P.  Cotton,  for  a  breakwater,  $67,000,  '73,  1043,  1044.    Modified  by  Major  Bar- 
low to  $47,000,  '75,  ii,  254 ;  to  $55,000,  '75.  i,  104 ;  '76,  i,  225 ;  to  $45,000,  '79,  342. 
For  dredging,  $12,500.  '73,  1043, 1044. 
By  Maj.  J.  W.  Barlow,  for  dredging,  $3,500,  '79,  342. 

Financial  Statements. 

'74.  i,  101,  ii,  261;  '75,  i,  104,  ii,  255;  '76,  i,  52,  225;  '77,  47,  215;  '78,  52,  402; 
'79,  58,  344. 
Operations. 


Tear.      Dredging. 


Bemorks. 


Befecenoes. 


1874 -'75 
1875 -'76 
1876 -'77 
1877 -'78 
1878 -'79 


0,yd8. 


18,790 
6,433 


14,667 


12  Jetfeiee  built 

Long  jetty  commenced 

Long  jetty  completed  except  coping  . 

Kepalrs 

Coping  placed  on  long  jetty 


"75, «,  265. 
'76, 1,  226. 
'77.213,  214. 
'78,  402. 
'79,342. 


History  of  operations,  '79.  343. 
Pliysical  Cliaraeteristics. 

Formation  of  bar,  '73.  1042;  '74,  U,  261;  '77,  214.     Site  of  Milford,  Ctonn.,  de- 
scribed, '73.  1042.    Tides,  '73,  1043. 
Plans. 
By  J.  P.  Cotton,  for  a  breakwater  at  Welch's  Point  890  feet  in  length ;  for  dredging 

channel  to  a  depth  of  8  feet,  '73,  1044. 
By  Major  Barlow,  for  dredging  channel  up  the  river,  '79,  342. 
Priirate  and  Corporate  DTorkL. 
Attempt  of  citizens  to  protect  the  highway  from  the  nndermininff  action  of  the 
waves  by  driving  rows  of  piles  parallel  with  the  shore,  '73.  1044. 
Projects. 
By  Major  Warren,  for  the  construction  of  2,650  linear  feet  of  jetties  to  protect  east 
shore  of  the  harbor  from  erosion  and  to  confine  the  action  of  the  tide  to  the 
channel  way;  also  for  dredging  a  channel  across  the  bar  at  the  mouth  of  We- 
pauwog  River  100  feet  wide  and  4  feet  deep,  at  a  total  estimated  cost  of  $18,000.. 
•73.1043;  '76.  ii,  261. 
By  Major  Barlow,  for  the  extension  of  the  channel  across  the  bar  at  the  mouth  of 
the  Wepauwog  River  up  to  the  town  wharves,  at  an  estimated  eost  of  t^^OOO,. 
'76.  i,  225;  '78,  402. 
Surveys. 

Itf72.  By  J.  P.  Cotton.    Report,  '73,  1043. 
Maps.  ' 

Of  the  harbor,  '79,  342. 

20  EN 
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Approprlattons. 

1836  (for  survey) $400  00.    Act  of  July  4. 

1843 30,000  00  > 

1844 20,000  00  V66,  iii,  35;  '76,  ii,  386. 

1852 15,000  UO  S 

1853 163  94) 

1864 15,000  00  V66,  Hi,  35. 

1866 48,283  51  ) 

1869  (aUotted) 35, 040  00,  '69,  22. 

1870 40,000  00,  '70,  36. 

1871 38,000  00,  '71,34. 

1873 10,000  00, '73,  34. 

1874 10,000  00,  '74,  i,  40. 

1875 25,000  00,  '75,  i,  44. 

1876 26,000  00,  '76,  i,  36,  97. 

1878 15,000  00,  '78,  116. 

1879 7,500  00,  »79,  155. 

Totaltol879 $335,987  45. 

Commerce. 

Commercial  iiAportance  of  Milwaukee,  '66,  iv,  126;  '67,  78,  79;  '68, 103;  'VS,  209. 
Early  improvement  consisted  of  bridge  piers,  *76,  ii,  385.  Justification  of  im- 
provement, '66,  iv,  126:  '67,  78:  '74.  i,  150;  '79,  1525.  Harbor  of  refiige,  im- 
portance as,  '66,  iv,  126;  '67,  7d;  '73,  209.  Railroads  and  shipping,  '66i,  iv. 
126;  '77.870. 

Statistics,  '66,  iv,  126;  '67,79;  '68,105;  '70,94;  '72,125;  '73,209;   '77,870; 
'78,  1166;  '79,1525. 
Contracts* 

1867.  V.  Kuhlman,  materials,  '67,  57;  '76,  ii,  388.— 1868.  C.  H.  Starkt 


and  labor,  '76,  ii,  388.    E.  W.  Diercks,  materials,  '76,  ii,  388.— 1870.  Hasbrouck 
&.  Conro,  materials  and  labor,  '7^,  34, 115.— 1871.  Henry  Starke,  m»teriala  and 
labor,  '71,  115;  '72,  124.— 1873.  Albert  Conro,  dredgjing, '73, 209.— 1874.  Albert 
Conro,  dredging,  at  28^  cents  per  cubic  yard,  '75,  i,  211.— 1875.  Albert  Conro, 
dredging,  materials  and  labor,  '75,  i,  212. 
Abstracts  of  bids,  '67.  80;  '68,  106;  '75,  i,  211,212. 
Abstracts  of  contracts,  '67,  57,80;  '68,  105;  '75,  i,  212. 
^J>ocameiits*    (Not  published  in  reports.) 

£.  Ex.  Doc.  16,  34tli  Cong.,  3d  Sess. 
.Gni^ineere. 

Chief  of  Engineers. 
Reports,  '66,  i,  5,  iii,  12;  '67.  22;  '68,  30;  '69,  26;  '70,  35;  '71,  34;  '72,  33;  '73, 
34;  '74,  i,  40;  '75,  i,  44;  '76,  i,  97,  ii,  386;  '77,101;  '78,  116;  '79,  155. 
ABOARD  OF  Engineers. 

Directed  (1854)  to  revise  plan  for  improvement  of  harbor,  '76^  ii,  386. 
.Ekginkers  in  Chargb. 

Lieut.  Col.  James  Kearney,  1854,  '76,  ii,  386. 

Mai,  J.  D.  Graham,  1856-'64.     Report,  S.  Ex.  Doc.  42,  35th  Cong.,  1st  Smb.. 

page  63. 
Iiieut.  Col.  T.  J.  Cram,  1864.    Report,  '66,  i,  17. 
Mw.  J.  B.  Wheeler,  1866-*69.    Reports,  '66,  iv,  126;  '67,  78;  »68^  103. 
Mm.  tD.  C.  Houston,  1870-^—.    Reports,  '70,  94;  '71,  115;  '72,  134;  '73^  308;  1^ 
i,  150;  '75,  i,  211;  '76^  ii,  385:  '77,  869;  •78»  1165;  '79,  1523. 

A.8SISTANTS 

H.  W.  Gunnison.    Report,  8.  Ex.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  66. 
Capt.  J).  P.  Heap,  '67,  78. 

WilUam  H.  Hoarding.    Reports,  '68, 103;  '72,  124;  '73, 208;  '74.  i,  150 ;  -^T.  876 : 
'78,  1166;  '79,  1524. 
EfttiUiateft*    (See  Plans  and  Projects.) 
ExpendUnreflT. 
In  repairs,  1864-^65,  $2,171.27,  '66»  i,  18.    Total  cost,  1864,  of  pier  extension  600  feet 
to  each  pier,  and  of  repairing  damages  caused  by  collisions,  $161,923.17.  '74,  i. 
152. 
Financial  .'Statements. 
•66,  iii,  12;  '67,  22;  '68,  30,103;  '69,  27;  '70,  36.95;  '71,  34;  '72,83,1^;  •73,31, 
210;  ^74,i,40,152;  '75,  i,  44,211;  '76,  i,  97,  ii,  385;  '77,101,870;  '78.117,11^; 
'79,  155, 1525. 
.Relative  to  the  work  of  Messrs.  Hasbronck  &,  Conro,  contractors  with  tUe  city  of 
Milwaukee,  '76,  ii,  387. 
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City  of  Milwaukee  empowered  by  the  State  legislature  of  Wisconsin  to  levy  a  tax 
on  city  property  for  harbor  ImproTement,  '76,  ii,  386. 
Operations. 

1845  or  1»46^  piers  to  10  feet  of  water;  dredging  at  old  river  mouth,  '76,  ii,  385. 


Year. 


1854 -*58 


1864 -'65 
1866 -'67 
1867 -'68 
1868 -'69 
1869-70 

1870 -'71 
1871-72 
1872 -'73 

1873-74 
1874 -'76 
1875  -'76 
1876 -'77 

1877-78 

1878-79 


L.ft. 
1,388 


At  locatioii  known  as  the  "  North 
Cut" 


North  pier. 


200 
50 


850 


L.fL 


L,fL 
1,296 


900 
160 


*400 
•160 


•98 


South  pi«r. 


I 

.a 


100 
150 


850 


L.fL 


400 


800 
331 


Dredg- 
ing. 


BemarkB. 


0,yda, 
76,966 


By  the  0^  oi  KQwftakee  and  the 

United  States  Government.  (See 

Private  and  Corporate  Work.) 

Bepairs  to  pion }  sand-tighi  filling 

BenBing  cribs ■ 

do*" 


Dredffing  in  channel . . 
Slight  repairs 


.do. 
do. 


29,825 


Guard  piles  driven;  repairs  to 
pier-heads  and  superstructure. 

Dredging  between  piers 

Dredging  between  piers;  repairs.. 

Pier-heads  built 

560  linear  feet  pile  and  timber  pro- 
tection. 

260  linear  feet  pile  protection ;  re- 
pairs. 


Beferencea. 


S.  Iz.  Doo.  42,  35th 
Cong.,  let  Sess.,  pp. 
63^65,  '76,  ii,  386, 387. 

^66, 1,  18. 

'67,  22, 78, 80. 

'68, 104. 

'69,26;  '76,11,888. 

'70.  35,  36,  94;    '76,  U, 

'71,  84, 116. 
'72,83,124;  '76,389. 
73,34,208;  '76,ii,389. 

'74, 1,  40, 150. 
'76,1,44,211. 
'76,  i,  97,  ii,  386. 
'77,101,809. 

'78,116,1166. 

'7P,  166, 1524. 


•Masonry. 
Abstracts  of  materials  and  labor,  '67,  80;  '68, 105;  '72.  124,125.    History  of,  to 
1879,  '79,  1523. 
Physical  CharactertsUes. 

General  characteristics  of  Milwaukee  River  and  tributaries,  *76,  ii,  385.    Character 

of  material  dredged  in  North  Cut,  S.  Ex.  Doc.  42,  35th  Cong.,  Ist  Sess.,  pages 

70,71. 
Encroachment  on  the  entrance,  1867,  by  a  bar  from  the  northward,  '67,  22 ;  which 

became  so  formidable  in  1869  that  extension  of  the  piers  was  necessitated,  '68, 

30;   '76,  ii,  388.    Effect  of  river  freshets,  '76,  li,  385.    Shoaling  of  entrance, 

'79,  1524. 
Plans« 

By  Lientenants  Center  and  Rose,  1836,  for  improving  the  entrance  to  the  harbor  by 

opening  the  **  North  or  Straight  Cnt"  at  a  point  about  3,000  feet  north  of  the 

natural  mouth  of  the  river,  '76,  u,  385,387;  '79,  1523. 
By  M^.  J.  D.  Graham,  1857,  for  repairs  to  piers  and  di-edging  at  old  entrance  of 

harbor ;  estimated  cost,  $48,283 ;  withdrawn  with  the  consent  of  the  Chief  of 

Engineers,  '66,  i,  5,  iv,  126. 
Private  and  Corporate  HFork. 

1355.  $50,000  raised  by  taxation  of  property  in  the  city  of  Milwaukee  and  placed  at 

the  disposal  of  the  United  States  to  be  expended  for  local  harbor  improvement 

in  coi^unction  with  $15,000  appropriated  in  1652  by  Coooeas, '76,  li,  386,387. 

Harbor  built  mainly  by  the  city  authorities,  1854-^57,  '69,  )x.    Expenditures  by 

the  city  from  1855-^70,  $445,971.20,  '76,  ii,  387 ;  '79, 1523. 
Projects*    (See  also  Private  and  Corporate  Work.) 

By  Major  Graham,  1856,  for  dredging  through  the  straight  cut  (detned  by  parallel 

piers  260  feet  apart  and  extending  to  12  feet  depth  of  water)  '76,  ii,  386,  8.  Ex. 

Doc.  42,  35th  Cong.,  Ist  Sess.,  page  63. 
By  Col.  T.  J.  Cram,  1865,  for  rendering  the  piers  sand-tight  by  brush,  slab,  and 

stone  filling;  estimated  cost,  $3,750,  '66,  i,  18. 
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Projects — Continued. 
By*  Major  Wheeler,  1867,  for  an  extension  of  the  piers  each  300  feet;  estimated  oost, 

$65,872.82,  '67.  22,29;  '74,  i,  151. 
By  Major  Wheeler,  1868,  to  extend  the  piers  400  feet  or  to  15  feet  depth  of  water; 

estimated  cost,  $80,000,  '68,  30;  '69,  27. 
By  Maj.  D.  C.  Houston,  1874,  for  cut-stone  superstmctore  on  2,240  linear  feet  of  pio; 

estimated  cost,  |300,000,  '74,  i,  40, 151. 
Foregoing  modified,  1875,  for  dry  masonry ;  estimated  cost,  $120,000,  '75,  i,  211 ;  '76; 

ii,  3do.    Owing  to  limited  appropriations  stone  superstractnre  was  limited  to 

the  north  pier  and  a  superstructure  of  wood  bnilt  on  the  south  pier,  '77,  860. 
Surveys. 
1836.  By  Lieutenants  Center  and  Rose,  '76,  ii,  385. 
1864.  '66,  i,  17. 

1867.  Soundings,  '68,  103;  '7^  ii,  388. 
1873.  Soundings,  '76.  ii,  :»0. 
Maps. 
Of  harbor, '  66,  i. 

CE,A.ai 


nillVIVJBSOTA  RITER,  IlKIIiriir.— Impbovbmsnt  of. 

Appropriations. 

1867 $37,500, '68.61.344. 

1870 10,000,  '70,57. 

1871 10,000, '71,54. 

1872 10,000, '72,  50. 

1873 10,000,  '73,51. 

1874 10,000,  '74,  i,  58. 

1875 10,000,  '75,  i,  6:1 

1876 10,000, '76.1,  85;  '77,572. 

1878 10,000,  •78,100,728. 

Total  to  1879 $117, 500. 

Statement  of  appropriations,  '78.  728;  '79,  1185. 
Commerce. 

Justification  of  improvement,  '68,  357;  '70,  293;  '75,  i,  367,408,416.     Imp 

above  Yellow  Medicine  River  less  than  hitherto  stated,  '73,  438, 440.     No  com- 
merce above  Little  Rapids,  '77,  571 ;  '78|  728.    Capabilities  of  river  for.  '75.  i. 
402. 
Statistics,  '67,  363;  '68,  357;  '73,  440;  '75,  i,  306. 
Contracts. 
1867.  With  S.  A.  Hooper,  for  removal  of  snags  and  bowlders,  '67,  262;  '68^  ZiS: 
'79,  1183;  terms  of,  '68,  346;  continued,  1871,  '71,  257;  '72,  280.— 1875u  F.  D. 
Winston,  '76,  i,  703.— 1877.   Douglas  &  Winston,  '77,  571:    '79,  1164.— ISTi 
Warren  &  Perkins,  '79,  1184, 1186.    Difficulty  of  doing  work  by  contract,  'Ca 
350;  '70.227. 
Abstracts  of,  for  removing  snags  and  bowlders,  '67,  262 ;  '68,  344, 345 ;  '76^  i,  706; 
•77,  573. 
Documents.    (Not  published  in  reports.) 

H.  Doc.  58,  39th  Cong.,  2d  Sess.,  '67,  260;  '74,  i,  288. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66,  iii,  36;  '67.  35;  '68,  51;  '69,  44;  '70,  57;  '71,  54;  '72,  50, 5«;  '73, 
50,53;  '74.  i,  58;  '75,  i,  62,6:i;  '76,  i,  85;  '77,  86;  '78,  100;  '79,  135. 
Engineers  in  Charge. 

Mjg.  G.  K.  Warren,  1866-70,  '67,  259.    Reports,  '67.  259;  '68.  299;  '69;191:  'TO, 
2j^.  »75  \  3QQ^  ^         w       , 

Col.  jI  N.  Macomb,  1870-73,  '70, 56.    Reports,  '70, 292 ;  '71, 267 ;  '72,  280 ;  '73,  43b. 
Maj.  F.  U.  Farquhar,  187^-^78,  '73,  50.    Reports,  '73,  411 ;  '74,  i,  288;  '75^  i,  3»; 

'76,  i,  703;  '77,571;  '78,728. 
Capt.  C.  J.  Allen,  1878-'—.    Report,  '79,  1182. 

A.  SSI  8TANTS 

E.  Bell,  '68.  346;  '69,  199.    Report,  '71,  272. 

C.  E.  Davis.    Reports,  '68,  347 ;  '75,  i,  416. 

O.  H.  Maxwell,  '68,  347. 

R.  A.  Brown.    Reports,  '73,  438;  '75,  i,  383. 

E.  H.  Douglass,  '75,  i,  360. 

J.  Cullen.    Report,  '79,  1187. 
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Estimates. 

By  Mai.  O.  E.  Warren,  1867,  for  a  4-foot  depth  from  month  of  Minnesota  to  Yellow 
Medicine  Biver,  1775,500,  '67,  960;  '74,  i,  288;  '75.  i,  381:  or  for  a  2  to  3  foot 
depth,  including  a  lock  and  dam  at  Little  Bapids,  $117,000,  '67,  260;  or  for  a 
4-foot  navigation  from  north  end  of  Lake  Traverse  to  month  of  Minnesota  Biver 
hy  canal  and  river  improvement,  |12,560,000,  '75,  i,  414. 

By  Assistant  C.  £.  Davis,  1868,  for  a  4-foot  slack-water  navigation  from  mouth  of 
Minnesota  to  Yellow  Medicine  by  locks  and  dams,  $757,250,  '75,  i,  441. 

By  Assistant  B.  A.  Brown,  1873,  for  improvement  of  Upper  Minnesota  for  a  distanoo 
of  13  miles  hy  dredging  and  wing-dams,  $2,925, '73,  439. 

By  M^or  Warren.  1867,  for  lock  and  dam  at  Little  Bapids,  $60,000,  '67, 260 ;  revised 
estimate,  1868,  $30,000,  '68,  369. 

By  Major  Farquhar,  1875,  for  same,  $116,868,  '75,  i,  360;  revised^  $127,463,  '76,  i, 
704 ;  or  to  secure  at  least  a  4-foot  depth  for  a  distance  of  116  miles  above  mouth 
by  slack- water  navigation,  obtained  by  locks  and  Poire^  system  of  needle  dams, 
$733,868.63,  '75,  i,  364;  '78,  728;  '79,  135,1183,1185;  comparison  of  cost  with 
that  of  canal,  '75,  i,  364:  or  removing  snags  and  trees  above  Little  Falls, 
$31,441,  '75,  364 ;  '76,  i,  704.  Of  cost  of  detailed  survey  for  looaUon  of  canal 
from  Lake  Traverse  to  mouth,  $75,000,  '75,  i,  441. 

Financial  State aients« 

'67,  262;  '68,  301,350;  '69,  187;  '70,  227;  '71,  258,262;  '72,280;  '73, 411, 437, 441  j 
•74,  i,  289;  '75,  i,  360;  '76,  i,  705;  '77,  572;  '78,  100;  '79.  135,1185. 
Operations. 


Piacftlyear. 

1 

jl 

1 

BeniBrks. 

Beferenoea. 

1866-^67      

No, 

No. 

0.yds. 

Survey 

•67,261. 

1867-'68 

1,728 

2,082 

410 

743 

4,581 

'68,  849. 

1868-'60 

'69, 191. 

1880-70    

29 

848 

1,00 

Tn  rlvfti*  "holow  MlUlkAto  .^-.. 

'70,  293. 

1870-71 

'71,  257. 

1871-73 

Between  YeUow  Medicine  and  Fort  Bidgley 
Removinir  bowlders  and  trees 

72,  307. 

1872-73         

'73,51,411. 
'74  1,288. 
'76,  i.  360. 

1873-74 

2,709 

8.059 

527 

Tn  rirw  ItM^low  M*nne«^t^  ^a]1» .---. 

1874-75 

Survey 

1875-76    

1,319 

1,952 

i 

In  river  20  miles  below  Mankato 

'76,  i,  703. 
'77,  671. 

1876-77 

No  work  done 

29  miles  of  river  below  St.  Peter 

1877-78 

1,712 
2,e87 

904 

8,oe7 

6 
9 

'78,  728. 

1878-79 

35  miles  of  river  below  Henderson 

'79, 1182. 

General  character  of  obstractions,  '75,  i,  408.  Further  improvement  of  natural 
channel  unjustified,  '75,  i,  408.  Snags  must  be  removed  each  year,  '77,  571. 
Cost  of  snags  removed,  '79,  1182.    History  of  previous  operations,  '79,  1182. 

Ptavsical  Cliaracteristics. 

Of  ancient  and  present  river,  '68, 307 ;  '75,  i,  385, 417.  Of  headwaters  of  Minnesota, 
'73,  438;  '75,  i,  404,417,443.  Altitude  of  points  on,  '73.  440;  '75,  i,  361,404, 
410.  The  valley  originally  the  course  of  a  great  river,  '75,  i,  386.  Drainiir* 
Lake  Winnipeg,  '75,  i,  389.  Evidences  of  former  extension  of  Winnipeg.  '75, 
i,  390.  Surface  geology  of,  '75,  i,  392.  Hypothesis  for  change  in  outlet  of,  ^75, 
i,  394.  Slope,  cross-section,  and  discharge  of  Minnesota,  '75,  i,  404,  406,  407. 
Tributaries  and  area  drained  by,  '75,  i,  412.  Discharge  measurement,  table  of, 
•75.  i,  442. 

Plans. 

By  Mig.  G.  K.  Warren,  1867 :  Ist,  for  a  4-foot  depth  from  mouth  of  Minnesota  to 
Yellow  Medicine  River,  237  miles,  by  locks  and  dams,  H.  Doc.  58,  39th  Cong., 
2d  Sess.,  '67, 260 ;  '74,  i,  288 ;  '75,  i,  440.  Obiection  to,  '75,  i,  403, 408;  '79, 1182 
(see  projects  of  Major  Farquhar).  2d,  for  a  2  to  3  foot  navigation  by  removing 
snags  and  bowlders,  aided  by  dredging,  lock  and  dam  at  Little  Falls,  '67, 26(! ; 
'74,  i,  288;  '79,  1182.  Difficulties  of,  '75,  i,  360,403  (see  Projects).  3tl,  for  a 
4-foot  navigation  from  north  end  of  Lake  Traverse  to  mouth  of  Minnesota  by 
canal  100  feet  by  86  feet  by  5  feet,  located  on  right  bank  (except  when  )>a48ing 
through  lakes)  to  below  confluence  of  Chippewa  River ;  thence  along  left  bank 
to  Little  Rapids  (Falls) ;  thence  by  river  improvement  to  mouth ;  length  of  ca-* 


810  INDEX  OF 

nUHrHTESOTA  BITEB,  JUBTN.-Cwtiiitied. 

Plans— Continned. 

nal  and  lake  improyement,  251  miles ;  river,  30  miles,  '75,  i,  409.    Propriety  o< 

'75,  i,  416.    Plan  most  feasible,  '75,  i,  403  (see  projects  of  Major  Faiquhar). 
By  Assistant  C.  E.  Davis,  1868,  for  a  4-foot  slack-water  navigation  from  mouth  of 

Minnesota  to  Yellow  Medicine  River,  237  miles,  by  means  of  locks  and  danu: 

locks  170  feet  by  40  feet,  lift  11  to  15  feet,  '76,  i,  416^442.    Objections  to,  'TS,  i. 

403,408. 
By  Assistant  R.  A.  Brown,  1873,  for  improvement  from  month  of  Yellow  Hedicioe  t» 

foot  of  Minnesota  Falls,  13  miles,  channel  50  feet  wide,  1  foot  deep,  by  dredging 

and  wing-dams,  '73,  4^.    Small  importance  of,  '73,  438. 
Projects. 
Under  which  work  has  been  done  from  1867  to  1877  was  the  removal  of  mags,  bowl- 

ders,  drift  piles,  and  overhanging  trees,  '68,  349;  '69,  191;  '71,  257,273;  '72, 

306;  '74.  i,  288;  '76,  i,  703;  '77,  571. 
By  Msn.  F.  U.  Farqnhar,  1875,  to  secnre  at  least  a  4-foot  depth  for  a  distance  of  116 

miles  above  mouth  of  Minnesota  River  by  means  of  locks  and  dams ;  dams  to  be 

?rovided  with  Poire^  system  of  movable  needles ;  locks  50  feet  by  2C0  feet.  lift 
1  and  13  feet,  '75,  i,  362.    Advantages  of  compared  with  canal,  '75,  i,  3G5.    X« 
open  to  objections  urged  against  permanent  dams,  '75,  i,  362, 3i64.     Necenitj  o[ 
lock  and  dam  at  Little  Rapids  ou  either  plan,  '75,  i,  365.    Importance  of  wad 
at  Little  Rapids,  '68.  369. 
Surveys. 
Made  in  1866-'67  from  mouth  of  Minnesota  to  Yellow  Medicine,  '67, 259.     Charactf; 
of,  '68, 301, 305, 364 ;  '70,  224;  '75,  i,  380, 416.    Instructions  to  assistants  makizir 
'68,  303.    Outfits  for,  '68,  306.    Above  mouth  of  Yellow  Medicine,  *72, 280,  m: 
'73,438;  '75,  i,  382,443. 
1874-75.  From  mouth  to  South  Bend^  116  miles,  '75,  i,  360,    Proposed,  from  Lske 
Traverse  to  mouth,  for  canal  location,  organization  and  cost,  '75,  i,  41&.    Buly 
surveys  and  exploration,  '75,  i,  383. 
Maps. 
Of  mouth,  '75,  i,  386.    Of  head,  '75,  i,  387.    Of  islands  left  in  ancient  valley,  '75, 
i,  388. 

[L.  Y.  S.] 


miSPIIiLIOIV  CBEEKy  D£Ii.— Iupbovesient  of. 

A  pproprlatlOBS. 

1879, 13,000,  '79,  73. 
Commerce. 

Sbip-building,  '79, 469. 
Statistics,  '79,  469. 
Eiiirlneers. 
Chief  of  Engineera. 

Reports,  '78,  63;  '79.  73,75. 
Engineer  in  Charge. 

Col.  J.  N.  Macomb.    Report,  '79,  467. 
Assistant 
W.  S.  Edwards.    Report,  '79,  468. 
Estimates.    (See  Plans  and  Projects.) 
Physical  Characteristics. 
Description  of,  '79,  468,469.    List  of  obstructions,  '79,  468.    Tidal  oben^ratioa'i. 
•79,  469. 
Plans. 
By  Colonel  Macomb,  1879,  for  the  improvement  of  Mispillion  Creek  by  oat-off  caoals 
connecting  the  deeper  bends  ^  canals  aggregating  20,336  linear  feet,  -wit^  a  tte- 
tion  of  30  by  10  feet,  at  an  estimated  cost  of  |30,892.    Colonel  Macomb  considen 
the  plan  too  costly  as  compared  with  results  to  be  obtained,  '79,  467, 468, 470. 
Projects. 
By  Colonel  Macomb,  1879,  to  remove  shoals  in  creek ;  dredge  a  channel  thxongfa  tbe 
bar  100  feet  wide  and  4  feet  deep  at  low- water;  also  to  repair  CkxIsUng  pile 
stmctnre;  estimated  cost,  $10,000,  '79,  73,467.468,470. 
Surveys. 

1878.  Examination  ordered  and  in  pn^pres^,  '78,  63. 

1879.  Examination  completed  by  W.  S.  Edwardis,  '79,  75,468. 
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Chief  of  Engineebs. 

Report,  '71,  67. 
Engineer  in  Chasgc. 

Capt.  C.  W.  HoweU.    Report,  '71,  547. 
Assistant. 

Lieut.  H.  M.  Adams.    Report,  *71,  548. 
estimates.    (See  Plans. ) 
JLeglslation. 

Act  incorporating  canal  company,  '71,  549. 
Plans. 
Lieut.  H.  M.  Adams,  1871,  for  sbip-canal  conneoting  Mississippi  City  with  Ship 
Island  (Mississippi  Sound) ;  canal  7  miles  in  len^h, 200  feet  by  20  feet;  slopes 
protected  by  timber  cribs  filled  with  stone;  estimated  cost,  (10,305,731;  no 
reason  for  its  construction,  '71,  547, 549. 


ISISSISSIPPI  RITER. 

[The  index  for  this  river  is  arraaged  under  the  following  titles,  namely : 

Mimieaippl  River  Reservoirs. 

Mississippi  River,  above  the  Falls  of  St.  Anthonv. 

Mississippi  River,  preservation  of  the  Falls  of  St.  Anthony. 

Mississippi  River,  Meeker's  Island  Lock  and  Dam. 

Mississippi  River,  between  the  Falls  of  St.  Anthony  and  Cairo. 

Mississippi  River,  between  Cairo  and  the  month. 

Mississinpi  River,  at  its  month. 

Mississippi  River  Leveee. 

Under  each  of  the  above  titles  the  intermediate  points  are  armnged  in  their  seof^phioal  order  from 
north  to  sonth.    The  following  points  for  which  apMopriations  were  speeiflcaUy  inade  are  noticed  be- 
low, and  are  also  placed  in  the  index  separately,  nncier  main  titles. 
Ija  Crosse  Harbor,  Wis.     '  Alton  Harbor,  HI. 

Dnbnque  Harbor,  Iowa.  St.  Louis  Hariwr.  Mo. 

Muscatine  Harbor,  Iowa.  Alexandria  Harbor,  Mo. 

Burlineton  Harbor,  Iowa.  Memphis,  Tenn. 

Fort  Madison  Harbor,  Iowa.  Vicksbarg,  Miss. 

Qnincy  Harbor,  IIL  Kew  Orleans.  La.] 

MISSISSIPPI  RIT£R  RESERVOIRS. 

EXAMINATIOK  OF   THE  BOTTRCES    OF  THE  MISSISSIPPI,   Sx.    CbOIX,   CHIPPEWA,    AMD 

Wisconsin  Rivers. 

▲ppropriatioiis. 

1878  (allotment) $20,000,  »79, 136,1194. 

1879 25,000, '79,  136,1194. 

0<»€«ments«    (Not  printed  in  reports.) 
Reports  of  M»j.  G.  K.  Warren,  1867,  H.  Doc.  58, 39th  Cong.,  2d  Seas.,  '70, 282.    1868, 

H.  Doc.  247,  40th  Cong.,  2d  Sess.,  '70,  283. 
Report  of  Mm.  F.  U.  Farqnhar,  1875,  '75,  ii,  441;  '79,  1195. 
Report  of  MaJ.  D,  C.  Houston,  1878,  '79,  1195. 
Engineers. 
Chief  or  Enoinebbs. 

Reports,  '69,  43;  '70,  59;  '78,  101;  '79.  136. 
Engineers  in  Chabqe. 
Msi.  G.  K.  Warren.    Reports.  '69, 189;  '70,  282,283. 
Maj.  F.  U.  Farquhar,  1874-^75.    Report,  '75,  ii,  434-441. 
Capt.  Charles  J.  Allen,  1878-'—.    Report,  '79, 119^-1211. 

AB81STANTS. 

Frank  Cook.    Report,  '70,  285. 

J.  D.  Skinner.    Reports,  '75,  ii,  436,441 ;  '79,  1212-1236. 

Joseph  P.  Frizell.    Report,  '79.  1236-1245. 

John  McCalman,  '79,  1205,1213,1217. 

Rufns  Davenport,  '79,  1205, 1213, 1217. 

H.  S.  Treheme,  '79,  1206,1217,1220. 

George  R.  8tanz,  '79,  1206, 1219. 

M.  L.  Lam,  '79,  1206. 

W.  H.  FnUer,  '79,  1206,1220. 

James  AUard,  '79,  1206. 

J.  H.  Dager,  '79, 1208,1220,1221. 
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finirineers— Continued. 
Assistants— Continued. 
B.  T.  Parker,  '79,  1208, 1209, 1220. 
W.  W.  Strong,  '79,  1208. 
W.  W.  Redfield,  '79,  1208, 1220. 
G.  O.  Fo88,  '79,  1208, 1220. 
Charles  Wanzer,  '79,  1209,1222.1223. 
Sstimaieei. 
By  Major  Warren,  1870,  for  dams,  etc.,  for  reservoirs  at  Pokegama  Falls.  $52,540;  ss 

Pine  River,  $31,808;  at  Mille  Lacs,  $30,000,  '70,  284,286,287. 
By  J.  D.  Skinner,  1875,  for  dams,  etc.,  for  reservoirs  at  Winnebigoshiah  ;  dam  1,000 
feet  long,  $59,969.80 ;  Leech  Lake,  dam  4,000  feet  long,  $177,555.64 ;  Mud  Lake, 
dam  600  feet  long,  $31,737.20;  Vermillion  River,  dam  850  feet  long,  $56,245l20: 
Pine  River,  dam  592  feet  long,  $32,386.20;   Gnll  River,  dam  442  feet  long. 
$25.786.20 ;  Mille  Lacs,  dam  600  feet  long,  $29,537.20 ;  Pokegama  Falls,  masonrr 
ana  needle-dam,  $75,334.    Maior  Farquhar  considers  that  further  examine 
tion  will  materially  diminish  these  estimates,  '75,  ii,  441. 
By  Captain  Allen,  1879,  for  dams  for  reservoirs,  $336,458.60,  and  $10, 000  per  annus 
for  repairs  in  the  first  ten  years,  $7,840  per  annum  for  operating,  and  $13.5fK.' 
for  construction  of  telegraph  lines,  '79, 1204, 1205, 1216.    For  a  test  dam  at  Lake 
Winnebigoshish,  $70,000,  '79,  1205,1211. 
Financial  Statements. 

'79,136,1194. 
Physical  Cliaracterlstles. 
Of  Mississippi  River  above  Falls  of  St.  Anthony.    Discharge  of  river  at  St«  Pan! 
'70,283,284;  '75,11,440.    Areaof  water-shed, '75. ii. 437, 438;  '79. 1200.    Aieaof 
water-shed  and  capacity  of  ])roposed  reservoirs,  '75,  ii,  439;  '79, 1200, 1214, 1215. 
Slopes,  '75,  ii,  435, 436.    Rainfall  at  Fort  Ripley,  1871-^4,  '75.  ii,  440.     GenenI 
description  of  natural  features,  '70,  264-289;  '75,  435-448;  '79.  1194-1245. 
Plans. 
Mississippi  River. 
By  Frank  Cook,  1870,  for  dams  and  reservoirs  at.Pokegama  Falls,  Pine  Lake,  and 

Mille  Lacs,  '70.  285-287. 
By  Major  Farquhar,  1875,  for  dams  of  timber  and  masonry  at  variooa  plaee&. 

'75,  ii,  441. 
By  Captain  Allen,  1879,  for  dams  at  Mud  Lake,  Leech  Lake,  Lake  Winnebigodi- 
ish,  YermiUion  River,  Pokegama.  Pine  River,  and  Gall  Liake  River,  '79,  11^ 
1200, 1216. 
By  Captain  Allen,  1879,  for  dams  at  Big  Dam,  Upper  St.  Croix  River,  Totogadc 
River,  and  Yellow  River,  '79, 1206, 1218. 
CmppEWA  River: 
By  Captain  Allen,  1879,  for  dams  at  Butternut  Lake,  Park  Lake,  and  Rest  Lake. 
'79.1208,1221,1222. 
Wisconsin  River: 
By  Captain  Allen,  1879,  for  dams  at  Tomahawk  River  and  Pelican  River,  *79,  1^0. 
1223. 
Projects. 
By  Captain  Allen,  1879.  for  a  test  dam  at  Lake  Winnebigoshish ;  estimated  cost, 
$70,000,  '79,  1194,1205,1211. 
Private  and  Corporate  lilTork. 

The  water-power  companies  aided  in  making  surveys  by  furnishing  frrnds,  '7Q.  281 
Surveys. 
0/  Mi8ns9ippi  River  : 
1869-70.  By  Frank  Cook,  under  direction  of  Mi^or  Warren.    Report,  *70, 2&^  2i& 
1874-75.  By  J.  D.  Skinner,  under  direction  of  Msgor  Farquhar.    Report,  '75,  ii, 

434^41. 
1878-'79.  Bv  John  McCalman  and  Rufus  Davenport,  under  direction  of  Capt. 
Charles  J.  Allen.    Report,  '79,  1193-1205, 1212-1217. 
0/  St.  Croix  River  : 
1878-79.  By  H.  8.  Treheme,  George  R.  8tunz,  M.  L.  Lum,  W.  H.  Fuller,  and  James 
Allard,  under  direction  of  Capt.  Charles  J.  Allen.  Report,  '79, 1193, 1206, 1217.122U. 
Cf  Chippewa  River : 
187&-79.  By  J.  H.  Dager,  R.  T.  Parker,  W.  W.  Strong,  W.  W.  Redfield,  and  G. 
O.  Foss,  under  direction  of  Capt.  Charles  J.  Allen.    Report,  '79, 1193, 1207-1209, 
1220-1222. 
Of  Wistxmein  River : 
1878-79.  By  Charles  Wanzer  and  R.  T.  Parker,  under  direction  of  Capt.  Charles 
J.  Allen.    Report,  '79, 1193, 1209-1211, 1222-1224. 

[C.  C] 
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MISSISSIPPI  RIT£R,  above  tbe  Falls  of  St.  Antbony. 

(See  also  Mississippi  River  Bssebvoirs,  ante.) 

Appropriatioiis. 

1870.  "for  survey  of  the  North  and  Northwestern  Rivers,"  a  part  was  applicable  to 

Mississippi  Biver  above  Fails  of  St.  Anthony,  '71,  261. 

1874 f25,000, '74,  i,  152. 

Id76 20,000, '76,  i,  85 J  '77,570;  '78,727;  '79,1167. 

Conunerce. 

Justification  of  improvement,  '68,  359;  '70,  281,288.    Commerce,  '74,  i,  300;  '75, 

ii,  453 ;  '76^  i,  707.    Obstructions  to  from  booms  and  logs,  '75,  ii,  448. 
Statistics,  '79, 1167. 
Documents.    (Not  printed  in  reports. ) 

H.  Doc.  25, 28th  Cong.,  2d  Sess.,  '75,  ii,435.    H.  Doc.  58,  39th  Cong.,  2d  Sess.,  '70, 

282 ;  '67,  260 ;  '69,  211.    H.  Doc.  247,  40th  Cong.,  2d  Sess.,  '70,  283.    H.  Doc.  118, 

4l8t  Cong.,  2d  Sess.,  '70,  283. 
lEngineers. 
Chief  of  Engineers. 

Beports,  '70,  59;  '74,  i,  58;  '75,  i,  62;  '76,  i,  85;  '77,  56;  '78,  99;  '79,  134. 
Engineers  in  Charge. 

Mai.  G.  K.  Warren.    Beports,  '67,  260 ;  '68,  362 ;  '69,  211 ;  '70,  282. 

Col.  J.  N.  Macomb,  1870,  '70,  56. 

Maj.F.  U.Farquhar,  1873-^78.    Beports,  '74,  i,  298;  '75,  i,  359,  ii,  434;  '76^  i, 
702;  '77,570;  '78,726. 

Capt.  C.  J.  Allen,  1878-^—,  '79,  1159.    Beport,  '79, 1165. 

A  fiOTfil*  A  WTfl 

J.  D.  Skinner.    Beports,  '74,  i,  299 ;  '75,  ii,  436,  441. 
A.  E.  Stephens,  '75,  ii,  442. 

L.  Y.  Schermerhom,  '75,  ii,  442.    Beport,  '75,  ii,  446. 
F.Cook.    Beport, '70,  281. 
Estimates. 

By  Assistant  F.  Cook,  1870,  for  three  natural  reservoirs  near  headwater,  and  on  afflu- 

ents,  $114,000,  '70,  284,  287. 
By  Major  Farquhar,  1873,  to  obtain  a  channel  from  Minneapolis  to  St.  Cloud,  200  feet 

by  4  feet,  $43,035,  '74,  i,  300. 
By  Mjyor  Farquhar,  1874,  for  a  system  of  natural  reservoirs,  $488,551,  '75,  ii,  441. 
By  Major  Farquhar,  1875,  for  a  channel  200  feet  by  3  feet,  $75,390 ;  for  a  channel  200 
feet  by  5  feet,  $144,667,  '75,  i.  359,  ii,  449,  452 ;  '77.  570 ;  '78,  99,  727 ;  '79,  1160. 
From  St.  Cloud  to  Conradi  Shoals,  channel  200  feet  by  3  feet,  $1,943,210 ;  chan- 
nel 200  feet  by  5  feet,  $1,957,783.    From  Conradi  Shoals  to  Grand  Rapids,  chan- 
nel 200  feet  by  3  feet,  $11,620 ;  channel  200  feet  by  5  feet,  $54,127,  '75,  ii,  450, 
453. 
By  Captain  Allen,  1879,  for  a  system  of  natural  reservoirs,  $336,458,  '79,  1204,  1205, 
1216.    Amount  required  for  completion  of  existing  project,  $124,667,  '79,  134, 
1167. 
Financial  Statements. 

•71,  261;  '72,  286;  '75,  i,  359;  '76*  i,  703;  '77,  570;  '78,  99,  727 ;  '79,  134, 1167, 1194. 
K^egislatlon. 

Bequired  (if  improvements  are  made)  concerning  booms  and  logs,  '75,  ii,  448. 
Operations. 

1874.  The  construction  of  2,735  linear  feet  of  brush  and  gravel  dams,  314  linear  feet 
of  brush  protection  at  1,000  Islands:  also  removal  of  bowlders  on  Battle  and 
Coon  Bapids;  work  done  by  hired  laoor,  '75,  i,  359. 
1876-^7.  Dredging  rapids— hired  labor,  '77,  570. 
1878-'79.  Continuation  of  brush  dams,  and  removal  of  bowlders  from  rapids  by  hired 

labor,  '78,  727. 
1878-'79.  Bemoval  of  gravel  and  bowlders  from  rapids  by  hired  labor,  '79,  134, 1165. 
History  of  previous  operations,  '79,  1166. 
Physical  Cbaracteristles. 

Physical  geography  of  valley,  '75,  i,  389;  of  river,  '681  307;  '70,  285.  Charac* 
teri8tic8,^69,  211;  '70,  284;  '74,  i,  300;  '75,  i,  389,  ii,  435,  437,  439,  440,  444, 
446 ;  '76,  i,  702.  Discharge  of  river.  '70,  283 ;  '75,  ii,  446 ;  '76,  i,  702.  Of  afflu- 
ents,  '75, 11,  439,  444,  446,  Bainfali  on  water-sheds,  '70,  287 ;  '75,  ii,  438,  440. 
Area  of  water-sheds,  '70,  286;  '75,  ii,  435,  437;  '79,  1200,  1214.  Batio  of  rain- 
fall to  water-shed,  *70,  287;  '75,  ii,  438.  Natural  reservoirs,  areas,  '70,  284, 
286;  '75,  ii,  4:i5,  437.  Physical  characteristics  of  headwaters,  '70,  285;  '75,  i, 
389,  ii,  435,  437 ;  of  falls  and  rapids,  '74,  i,  300 ;  '75,  ii,  435,  440, 442,  446.  Slope 
of  river  surface,  '69,  211 ;  '75,  ii,  435,  442. 


314  DVDSX   OF 

5nS8U9IPPI  BITEB,  ab«TC  the  Falls  •£  8C 

Plaas. 

By  Afl8ifltsnt  F.  Cook,  1870,  for  p^iatang  Falls  of  St.  Anthony  by  dMn,  lock,  and  cMsai 
'70,  280.  Forretaining  water  of  tribataries  in  natural  reaervoifa.  t«  be  avii 
dnring  the  otherwise  low  stage,  '70, 284, 2^.  Re-examined  by  Major  FarqglttL 
1875,  as  to  sites  of  reservoirs,  '75,  ii,  435 ;  amount  of  water  retained,  ifS. ::. 
4:iS.    Method  of  constmction,  '75,  ii,  440. 

By  Major  Farqahar,  1875,  for  improvement  of  river  from  St.  Anthony  to  Grand  Bap- 
ids,  237  miles,  by  canals,  dams^  and  locks,  wing-dams,  and  dredgtn^to  def<kif3 
or  5  feet,  with  channel  width  of  200  feet,  '75,  ii,  449,  452. 
Projects. 

By  Major  Farqnhar,  1874,  for  improvement  of  river  between  Minneapolis  aad  St.  Cloci 
to  depth  of  5  feet  and  width  of  200  feet ;  estimated  cost,  $144,667,  '75,  L  Z». 
Work  done  at  1,000  Islands  and  Battle  and  Coon  Kapids,  '75,  i,  3u9,  ii,  449.4a;:; 
'77,570;  '7a  99. 
Surveys. 

Of  headwaters,  made  at  expense  of  water-power  companies,  '70,  283. 

1872.  Of  river  from  Falls  of  St.  Anthony  to  point  4  miles  above,  '72,  296. 

1874.  Of  river  between  Falls  and  St.  Clond, '74, 1,298.  1875, '75,  ii,  441.  FranFsLs 
to  headwaters,  '75,  ii,  434.  Ganging  river,  1875,  '75,  i,  350,  ii,  435;  1S?B,  'TCL 
i,  702. 


MISSISSIPPI  RITER,  preservaXioA  af  the  Falls  af  St. 

Appropriatioas. 

1870 $50,000, '70,  58. 

1871 50,000,  '71,  56. 

1872 .50,000, '72,  50. 

1873 50,000,  '73,  50. 

1874 •150,000, '74,  i,  57:  '75,  i,  152. 

1875 100,000,  '75,  i,  62. 

1876 120,000, '76*1,  84;  '77,83. 

1879 10,000,  '79,  134, 1160. 

Total  to  1879 $580,000. 

List  of  appropriations,  '7Q,  726;  '79,  1160.    Effect  of  partial  and  limited  appn- 
priatioDs,  '74,  i,  278. 
€oaiaieree. 
Justification  of  work ;  threatened  destruction  of  the  falls  an  inteifei«iioe  with  IvtBre 
navigation  of  river,  '69,  211 ;  '70,  282. 
Coatracts. 
1876.  Cook  &  Folsom,  construction  of  two  timber  dams  to  protect  lime  rock  froa 
action  of  ice.    Henry  &;  Abraham,  gravel-fillins  for  tunnels  and  cavities  ii 
sand-rock  above  dike,  '77,  565. — 1877.  Cole  &  Hammond,  timber  for  Kmodt^- 
ing  apron.    F.  Winston,  450  cords  of  bowlders  put  in  place  at  foot  of  apnc 
'77  565. 
Abstracts  of  bids,  '77,  567-^70. 
Docaaieats.    (Not  published  in  reports.) 

H.  Doc.  118,  4lBt  Cong.,  2d  Sees.,  '70,  283;  S.  Doc.  59,  42d  Cong.,  2d  Seaa.,  '72,  VS, 
Bngiaeers. 
Chikf  of  Enoikeers. 
Reports,  '70.  58;  '71,  56;  '72,  49;  '73,  50,  '74.  i,  57;  '75,  i,  61 ;  '76^  i,  84 ;  '77. 
85;  '78,99;  '79,  134. 
BoABDfl  OF  Enoikeers. 
Convened  at  Minneapolis,  Minn.,  August  10,  1872.    Recommended  Colond  JU- 
comb's  plan,  (see  S.  Doc.  59,  42d  Cong.,  2d  Seas.),  '72,  302,  but  submitted  tlut 
since  its  cost  is  in  excess  of  available  appropriations,  it  is  best  to  continue  pres- 
ent lining  of  tunnel,  and  in  the  interim  make  a  study  for  permanent  preaem- 
tion  of  the  falls ;  that  the  work  should  not  be  commenced  without  an  availahk 
appropriation  of  $200,000;  that  a  modification  of  the  present  dam  should  be 
made  to  restore  the  water-way  to  its  natural  width;  and  that  an  allotment  <t 
$37,000  be  expended  on  tunnel  in  accordance  with  plan  of  the  union  cotamittrc. 
'72,  302,  303;  '73.  409;  '74.  i,  285. 
(Colonel  Macomb,  Lieutenant-Colonel  Kurtz,  Majors  Weitzel,  Foe,  and  Hoaatoa.* 

*  Of  which  $25,000  wm  speoifled  for  survey  and  improvement  above  the  &IU. 
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EBirtB^^i'S— Continaed. 
Boards  of  ENGiNEKRfi— Continued. 
Convened  at  Minneapolis,  Minn.,  April  15,  1874.    Becommended  (1)  that  two 
dams  should  be  constructed  on  lines  marked  on  the  map  (see  map,  '74,  i,  28ti)i 
oonsisting  of  timber  cribs  filled  with  stone;  lower  dam  to  be  4^  feet,  and  upper 
dam  4  feet  hi^h ;  the  foot  of  the  lower  dam  to  be  connected  with  the  present 
apron,  the  object  being  the  protection  of  the  limestone  covering,  at  the  crest  of 
the  ffdis ;  (2)  that  the  apron  should  be  put  in  repair  and  extended  down  stream 
on  the  west  side  of  Hennepin  Island ;  (3)  the  introduction  of  a  concrete  dilu* 
(to  be  constructed  in  a  tunnel),  extending  across  the  river  and  near  the  crest  of 
the  present  falls ;  the  bottom  of  the  dike  to  be  in  a  homogeneous  stratum  of 
sandstone,  and  to  extend  upward  to  under  side  of  limestone ;  the  dike  about  38 
feet  high,  at  least  4  feet  in  width,  and  about  2,000  feet  in  length,  '74,  i,  284. 
Meoessitv  of  speedy  relief  the  cause  for  the  modification  of  tlie  plan  of  the 
board  of  1872,  which  plan  should  be  ultimately  carried  into  effect,  '74, 1,  285  \ 
•79,  1164. 
(Colonel  Macomb,  Lieutenant-Colonel  Kurtz,  M^ors  Weitzel,  Poe,  and  Farquhar. ) 
Memorial  of  citizens'  committee  to  board  of  engineers,  '74,  i^  304. 
£noin£EB8  in  Chaboe. 
Maj.  G.  K.  Warren,  1869-70.    Eeport,  '69,  210.    H.  Doc.  118,  42d  Cong.,  2d  Sess., 

'70,  283. 
Col.  J.  N.  Macomb,  1870-73.    Eeports,  '71,  257,  298 ;  '72,  279,  296. 
Maj.  P.  U.  Farquhar,  1873-78.    Reports,  '73,  408;  '74,  i,  277,  280;  '75,  i,  356; 

•76,1,698;  '77,563;  '78,725. 
Capt.  C.  J.  AUen,  187&-^— .    Report,  '79,  1160. 
Assistants. 
F.  Cook.    Reporta,  '70;  278;  '71,  294,  297. 
Capt.  W.  H.  H.  Benyaurd.    Report,  '73,  409. 
J.  L.  GiUeepie.    Beports,  '74,  i,  282;  '76,  i,  700;  '77,  564. 
J.  P.  Frizell.    Beport,  '79.  1161. 
Estimates. 
By  F.  Cook,  for  apron  and  dam  to  protect  falls,  $245,000,  '70,  281 ;  for  closing  Hen- 
nepin Island  tunnel,  |76,000,  '70,  56. 
By  Board  of  Engineers,  1874,  for  two  dams  on  top  of  limestone,  $24,420,  for  repair 
of  apron  $65,^,  for  dike  under  the  limestone  $130,372,  for  wall  at  the  head  of 
the  ledge  $200,000,  '74,  i,  284,  285;  '76,  i,  699. 
Aggregate,  $419,792,  '74,  i,  284,  2^5;  76,  i,  699;  '78,  726. 

To  complete  dike,  1876,  $28,502.    Cause  for  increased  estimate,  '76,  i,  699;  '78,  726. 
For  entire  completion  as  proposed  by  Board  of  1874,  $294,226,  '76,  i,  700 ;  '78,  726. 
Expenditures. 
Oq  private  and  corporate  work  $333,000,  '74,  i,  287 ;  '79,  1164,  1165. 
Total  expenditures  by  the  United  States,  '78,  726;  '79,  1165. 
Financial  Statements. 
'71,  257 ;  '72,  279;  '73,  50;  '74,  i,  278;  '75,  i,  359;  '76,  i,  699;  '77,  564;  '78*  99, 
726;  '79,  134. 
Le^slation. 
Elibrt  to  obtain  land-grant  to  aid  in  the  preservation  of  the  falls,  ^0,  283.    Struc- 
tnres  erected  across  natural  water-ways  of  navigable  streams  without  authority 
of  Congress,  '72,  303;  '74,  i,  286. 
Operations. 
The  threatened  destruction  of  the  falls  induced  operations  of  water-power  com- 
panies in  1870,  '70,  283;  '73,  302;  '74,  i,  279;   '79.  1163. 
1870-71.  Operations  by  water-power  companies,  '72,  303;  *79,  1163;  by  United 
States  in  closing  tunnel  between  Hennepin  and  Nicolett  Islands,  by  permanent 
wall  of  masonry  at  mouth  of  tunnel,  and  filling  upper  part  of  tunnel  with  clay 
puddle,  '71,  56,  257,  294. 
1S71>'72.  Bepair  of  ooffiar-damB  and  piotaetion  of  the  work  at  the  head  of  the  tun- 
nel,'72,297;  '79,1163. 
1872-73.  Construction  of  masonry  bulkhead  in  tunnel  with  timber  lining  on  floor, 

•73,408,410;  '79,  1164. 
1873-74.  Construction  of  timber  and  concrete  btilkhead  to  replace  one  of  masonry 

destroyed,  '74,  i,  277,  279,  281. 
1874-75.  Constraction  of  concrete  dike  under  the  falls  began  in  July,  1874,  '75,  i, 

356;  '79,  1165. 
1875-76.  Construction  of  concrete  dike  continued,  '76,  i,  700;  '79,  1165. 
1876-'77.  Completion  of  concrete  dike  in  November,  1876 ;  repair  of  apron  to  danki 

*77  85  565  *  '79  1165. 
1877-^78.  Repairs  to  apron  and  dam,  '78,  99,  725;  '79,  1165. 
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Operati^as— Continnad* 
vS7fi-^9.  Coiwtniction  of  protection-wal]  at  west  end  oft  apnm,  and  removal  of  oM 
cribs  and  cofler-dama  from  channel^  '79,  134, 1159. 
Flifsfeal  CkaraclCFteties. 

Of  falls  and  bed  of  river,  '69,  210;  '70,  279;  '72,  299,  302;  '74.  1,  281 ;   '791,  lltU 
Becession  of  falls,  '69,  210:  '70,  279;  '72,  302.    Destmction  of  falls,  -73,  ¥>, 
Present  condition,  '74,  i,  283.    Observations  made  on  a  spring  in  the  tanotl. 
'74,1,283. 
Flaas. 

By  F.  Cook,  for  an  apron  to  carry  the  water  away  from  the  foot  of  the  falls,  '70, 219: 
far  a  wall  entirely  across  the  river,  '72,  300. 

By  CoL  J.  N.  Macomb,  submitted  to  Board  of  Engineers  of  1872  (reference  to  S. 
Doc.  50,  42d  Cong.,  2d  gess.),  '72,  302. 

By  ^' board  of  construction"  and  -'citizens'  committee,"  for  preservation  of  the 
falls  (see  Private  and  Corporate  Work)  by  the  construction  of  an  apron  to  pfo* 
tect  foot  of  the  falls,  and  lining  and  plugging  the  sandstone  tunneL  '72»  3IM. 
(See  Projects.)  J^  F    S6    » 

By  MaJ.  F.  U.  Farquhar,  to  place  concrete  dike  as  near  the  crest  of  the  falls  u 

EOBsible,  '74,  i,  281 ;  that  upper  wall  at  the  head  of  the  ledge  (recommended 
y  Board  of  Engineers  of  1872)  be  dispensed  with,  '76,  700. 
Private  and  Corporate  l¥ork. 
Plan  for  preservation  of  the  falls,  and  amount  of  work  done  by  the  cities  of  Si. 
Anthony  and  Minneapolis  and  the  water-power  companies,  '72,  304 ;  '79,  1161 
Statement  of  expenditures,  '72,  304 ;  '74,  i,  2W. 
Board  of  Engineers  of  1872,  recommended  that  $37,500  of  available  appropriation?  be 
expended  on  the  tunnel  under  the  direction  of  and  in  accordance  with  the  piss* 
of  the  citizens'  committee,  '72,  303 ;  '73,  409;  *79, 1163. 
Undermining  of  the  falls  caused  by  an  attempt  of  the  water-power  companies  to 
increase  the  availability  of  the  water-power,  *70,  283;* 72,  302;  '74,  i,  279;  *79, 
11(52.    Location  of  dams  of  the  water-power  companies,  *70,  280. 
Projects* 
By  Col.  J.  N.  Macomb,  1870,  for  protection  of  foot  and  face  of  the  falls  by  an  aproo. 
and  the  closure  of  Hennepiu  Island  tunnel  by  gravel  and  clay,  '70,  58 ;  '71, 
294  :  '79,  1164.    Further  project  submitted  to  Board  of  Engineers  in  1872,  de- 
scribed in  8.  Doc.  69,  42d  Cong.,  2d  Sess.,  '72,  302.    Succeas  of  project  depend- 
ent on  the  integrity  of  the  apron,  '72,  296.    Disapproved  as  involving  a  eos? 
far  in  excess  of  available  appropriations,  '72,  302. 
By  Board  of  Engineers,  1872,  that  present  lining  of  tunnel  be  continued,  and  pres- 
ent dams  of  the  water-power  companies  be  modified  so  as  to  restore  wat<er-waj 
to  natural  width  (see  Board  of  Engineers),  '72,  303. 
By  Maj.  F.  U.  Farquhar,  that  present  dams  be  raised  at  least  2  feet,  and  two  addi- 
tional dams  be  built,  one  at  edge  of  falls,  the  other  midway  between  the  edgt 
and  the  angle  mode  by  two  sections  of  existing  dams,  Insuring  a  protectLog 
depth  of  at  Toast  4  feet  on  the  limestone  ledge,  '73, 409. 
By  Board  of  Engineers,  1874.    (See  Board  of  Engineers.) 
Surveys. 
Information  firom  surveys  made  for  water-power  companies,  '69,  210.    Survey  shoe- 
ing details  of  formation  and  previous  work  done,  '72,  296. 
Maps. 
Of  falls  and  vicinity,  showing  location  of  work  done  under  the  last  project,  Ti 
1,286. 

[L,  Y.  S.] 


MISSISSIPPI  RITER,  ]IIeeker*s  Island  IhksIc 
Ai 


Lh73.|5^:»,1)00,  '73,  51;  H.  Doc,  120. 
Commerce, 
Justitieation  and  importance  of,  set  forth  in  memorial  of  Minnesota  legialatiiRt 
'68k  ^^*^^*    Present  commerce  hardly  justifies  expenditure,  '74^  i,  288. 
l>«€Hilients«    (Not  printed  in  reports.) 

H.  IKh\  ;«^,  H9th  Cong..  2d  Seas,,  '67,  260 ;  '70^  277. 
Bnntneers. 
Chief  of  Enoinkkrs. 
Beporte,  '67. 35;  •73»  51;  '74.  i,  &?;  '75, 1,62;  '76^  i,  85;  '77,  86;  '78*  99;  '79^  IM. 


RIYERS  AKD  HABBOBS.  317 

MISSISSIPPI  BITER,  ISeeker's  Island  I^ck  aad  Dant— Cont'd. 

E  nff  ineers— Continned. 
Engineers  in  Charqe. 

Maj.  G.  K.  Warren,  186&-70,  '67,  259.    Beports,  '67,  260;  '68,  369;  '70,  277. 

Col.  J.  N.  Macomb,  1870-73,  '70,  56.    Report*,  '73,  411. 

Maj.  F.  U.  Farqnhar,  1873-78,  '73.  50.    Beporte,  '74,  i,  287 ;  '76^  i,  703;  '77, 671; 

'78,727. 
Capt.  C.  J.  Allen,  1878-'—,  '79, 1159.    Beport,  '79,  1168. 
Assistants. 
Capt.  A.  Stickney.    Beports,  '70,  275. 
F.Cook.    Reports, '70,  278. 
E stlmates.    (See  Projects. ) 
Financial  Statements. 

•73,  411;  '74,  i,  288,  '75,  i,  62;  '76^  i,  703;  '77,  571;  '78,  99,  727;  '79,  134,  1168. 
Iieg^islation. 
Release  of  ]and-f(rant,  by  act  of  Congress,  necessary  before  work  can  be  commenced, 
'73,  411 ;  '75, 1.  62;  '76^  i,  85,  7n3;  '77,  571 ;  '78*  99;  '79,  134,  1168. 
Pliysical  Cliaraeteristics. 

Ot  river  at  Meeker's  Island,  '70,  275. 
Private  and  Corporate  lilTork* 

Grant  of  land  to  parties  proposing  bnilding  of  look  and  dams,  '73,  411.    Necessity 
of  release  before  United  States  undertakes  work,  '77,  571 ;  '78,  99, 727 ;  '79, 134. 
Projects. 
By  Major  Warren,  1867.  for  lock  and  dam  across  Mississippi  River  at  Meeker's  Island, 
to  carry  a  depth  of  4  feet  over  present  rapids  at ;  lift  of  lock  13  feet ;  estimated 
cost,  $235,655,  '67,  259 ;  '70,  277,  278.  * 

By  Migor  Farqnhar,  1874,  for  a  timber  dam  with  lock  havine  a  lift  of  17  feet,  with  faces 
of  granite  masonry;  dimensions  300  feet  by  80  feet,  dam  to  be  of  timber;  esti- 
mated cost,  9922,121,  '74,  i,  287. 
Surveys. 
1863.  For  location  of  lock  and  dam,  '67,  260.  Further  surveys  indicate  necessity 
of  another  lock  and  dam  near  Minnehaha  Creek,  '68,  369.  Surveys  not  com- 
pleted, '73,  411.    Resurvey  made,  '74,  i,  287. 

[L.Y.8.] 


MISSISSIPPI  RITER,  between  FaUs  of  St.  Anthony  and  Cairo 

(EXCEPT  Meeker's  Island  uock  and  dam,  Rock  Isiand  Rapids,  and  Des 
Moines  Rapids). 

[Inolading  "Upper  MisalBCdppi  River."  '*Mi8«l88ippl  between  months  of  lUlnols  and  Miaaonri," 
"between  months  of  MiMonri  ana  Mftnuneo,"  '^between  months  of  Missonri  and  Ohio,"  *'be< 
tween  months  of  BUnois  and  Ohio,"  "  between  St.  Panl  and  month  of  Illinois  River."  AUo  "  har- 
bors of  La  Crosse,  Dnbuqno,  Mnscatine,  Bnrlinf^on,  Fort  Madison,  Alexandria,  Alton^  QnincT, 
and  St.  Lonts."  Also  protection  of  river  "opposite  month  of  Missonri  River"  at  "Kaskaskia 
Bend,"  at  "  Sawyer's  Bend,"  and  "near  Cairo  and  month  of  the  Ohio  River."] 

Appropriations* 

183&-'44.  Buildiiis  piers  to  ipye  direction  to  current  near  St.  LouiiB, 

'71,  59,  322;  H.  Ex.  Doc.  120,  44th  Cong.,  1st  Sess $75,000 

1836-'52.  Improving  river  above  mouths  of  Ohio  and  Missonri  Rivers, 

'66,  iii,  37;  H.  Bx.  Doc.  120,  44th  Cong.,  Ist  Sess 190,000 

BUILDING  SNAO-BOATS,  RBMOVINO  SNAOS,  DREDGINQ,   AND  CONSTRUCTION 
OF  WING-DAMS,   UPPER  MISSISSIPPI. 

18(57,  '67,  261;  '68,  50,  300,  301,  317,  .302,  365;  '77,  530 96,000 

1868  (allotment), '68,301;  '69,  190;  '77,530 26,000 

1869  (allotment), '69,  23,  187 35^640 

1870,  '70.  225;  '71,  53;  '77,  530 36,000 

1671, '71,53;  '77,530 42,000 

1872,  '72,  50,  280;  '73,  413;  '77,  530;  H.  Ex.  Doc.  120,  44th  Cong.,  Ist 

Sess 42,000 

1873, '73,  51,  123,413;  '77.530 25,000 

1874,  '74.  i,  59,  301;  '77,530 25,000 

1875,  '75,  i,G3,  453;  '77,  530 25,000 

1876,  '76,  i,  82,  142,654;  '77,83,524,530 30,000 

1878,  '78,  90,  704 41,500 

1879,  '79,  IJ9,  213,  1104 20,000 

Statement  of  appropriations,  '78^  704;  '79,  1104. 
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miSSI^lSIPPI  BITEV  between  Falls  of  St.  Anthoay  and  €«ir»- 

Continued. 

Appropriations— Continued. 

IMPROVING  RIV£R  BBTWBE27  ST.  PAUL  AND  DBS  MOINBS  RAPIDB. 

1878,  '78,  99,  725 ^M 

1879, '79,  129,  1121 tOO.(»» 

IMPROVING  RIVER  BETWEEN  DES  MOINBS  RAPIDS  AND  THE  MOUTH  OF  IIIJ- 
N0I8  lUVER. 

187H, '78,  98,  724 lW.("j 

1879,  '79,  130,  1124 4O.0ii 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  ILLINOIS  AND  MISSOURI  BIVXB& 

1872,  '72,  G&;  '73,  54,  456;  '76^  i,  645;  H.  Ex.  Doe.  120,  44th  Cong.,  1st 

Sees «;,(W 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  MISSOURI  AND  MARAMEC. 

1872,  '72,  55;  '73,  54,  455  j  '76,  i,  645;  H.  Ex.  Doc.  120,  44th  CoQS^  l»t 

Sess IOO.Cm 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  MISSOURI  AND  OHIO. 

1873  (of  which  $50,000  was  allotted  to  further  protection  of  Sawyer's 
Bend),  '73,  54,  448,  450,  455;  '76,  i,  645;  H.  Ex.  Doc.  120,  44th 

Cong.,  ist  s»88 aoo,ac 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  ILLINOIS  AND  OHIO  RIVKRS. 

1874  (of  which  $15,000  is  to  be  expended  between  months  of  Missomi 
and  Illinois  Rivers),  '74,  i,  61,  324,  325,  331 ;  '75,  i,  477,  481 ;  '76; 

i,  645 200,0K' 

1875  (of  which  $15,000  was  to  be  expended  between  mouths  of  Missouri 
and  Illinois  Rivera).  '75,  i,  66,  482;  '76,  i,  634,  645;  H.  Ex.  Doc.. 

120,  44th  Cong.  1st  Sees '    2W,0* 

1876  (of  which  $15,000  was  to  be  expended  between  months  of  Missonri 
and  Illinois  Rivers;  $30,000  betw«9en  Dickey  Island  and  month  of 
Ohio ;  $5,000  near  month  Kaskaskia  River),  '76^  i,  80,  142,  634,  647; 
'77,81,503,511,513 200,(" 

1878  (of  which  $20,000  was  to  be  expended  between  months  of  Illinois 
and  Missouri  Rivers :  $75,000  for  a  dam  at  Cahokia  Chute ;  $40,000 
at  Dickey  Island  and  month  of  Ohio,  and  $10,000  near  Kaskaskia), 
'78,93,  171,686,687 240,U(v 

1870  (of  which  $15,000  was  to  be  expended  between  the  mouths  of  HU- 
nois  and  Missouri  Rivera ;  $30,000  between  Dickey  Island  and  the 
mouth  of  the  Ohio,  and  $8,000  near  Kaskaskia),  '79,  118,  231, 1032, 
1034 200,(ft' 

At  SPECIAL  POINTS. 

(These  are  repeated  in  the  index  nnder  each  separate  improvement.) 

1878.  For  La  Crosse  Harbor,  Wis.,  '78,  98,  718;  '79,  1128 1%'f 

1844.  For  improving  river  at  Dubuque,  Iowa.    Act  of  June  15 J.  S** 

1845.  For  improving  river  at  Dubuque,  Iowa.    Act  of  March  3 7,  '^•' 

1852.  For  improving  river  at  Dubnque,  Iowa.    Act  of  Angust  90 15,  iv. 

1876.  For  improving  river  at  Dubuque,  Iowa,  '76,  i,  143,  647;  '77,  84.  15, «» 

1878.  For  improving  river  at  Dubuque,  Iowa,  '78,  98,  717 ;  '79,  1141. ..  10,"" 

1879.  For  improving  river  at  Dubuque,  Iowa,  '79,  132,  1141 f^'' 

1879.  For  improving  river  at  Muscatine,  Iowa.  '79,  131,  1136 7,5^^ 

1876.  For  improving  river  at  Burlington  and  Rash  Chute,  '76,  i,  141.  UU"^'' 

1878.  For  improving  river  at  Burlington  and  Rush  Chute,  '78,  97,  714..         lOM' 

1879.  For  improving  river  at  Burlington  and  Rush  Chute,  '79, 131, 1138.         ^,^*^ 
1876.  For  improving  river  at  Fort  Madison,  '76^  i,  141 ;  '77, 84, 524, 535.        IC'" 

1878.  For  improving  river  at  Fort  Madison,  '78,  97,  7VZ p.™' 

1879.  For  improving  river  at  Fort  Madison,  '79,  132, 1139 3,6»' 

1879.  For  improving  river  at  Qnincy,  111.,  '79,  131,  1130 20  <^' 

1872.  For  improving  river  at  Alton,  111.,  '72,  55:  '73,  442;  '74,  i,  324.  25, <" 

1874.  For  improving  river  at  Alton,  111.,  '74,  i,  61,  324,  331 ;  '75, 1,  447.  I5.ft' 
1876.  For  improving  river  at  Cahokia  Chute,  opposite  St.  Louis,  '76,  i, 

141,647;  '77,81,513 ^^^^ 

For  total  appropriations  see  ante,  patfta  36,  37. 

Works  for  which  appropriations  should  be  made,  '76^  i,  643,  654.    Appiopristiosi 

should  be  confined  to  works  in  progress,  '77,  82,  512,  514 ;  '79,  1032. 
Effect  of  small  appropriations  on  ultimate  cost,  '76,  1,  82,  646;  '79, 1032. 


RIVERS  AND  HARBORS.  31  i) 

:fIIfi(SISSIPPI  lUTlSB,  between  Falls  of  St.  Antbony  and  Cairo- 

Continaed. 

Commerce. 

Importance  of  improvement,  '68,  357;  '74,  i,  330;  '76,  i,  696;  '77,  516,  5*A  531. 

Increased  depth  gained  by  scraping  bars,  '68,  50,  317,  320,  365,  670;  '71,  260. 

Requirements  of  commerce,  '75,  ii,  484,  485.  Difficulties  from  shifting  of  channels, 
'75,  ii,  474. 

Tonnage  of  river,  comparative  statement,  '74,  i,  330,  337. 

Alton  Harbor,  danger  of  destruction,  '68,  371,  372;  importance  of,  '68^  377,379; 
•71,318;  '72,351. 

St.  Loais  Harbor,  importance  of,  '71,  324,  327 ;  injury  to  shipping  from  ice,  '77, 
81,  505 ;  necessity  of  a  winter  harbor  at,  '77,  81,  506. 

Fort  Madison  Harbor,  iigury  to,  by  formation  of  bar  in  front  of,  '76^  i,  84,  688, 689. 

Statistics.  Commercial  statistics  of  Fort  Madison  Harbor,  '76»  i,  690.  Of  Bur- 
lington Harbor,  '76»  i,  694;  '78,  715;  '79,  1138.  Of  Dubuque  Harbor,  '76,  i, 
696;  '78»  717;  '79,  1141.  General  statistics  of  river,  '67,  263;  '68,  377,  370, 
662;  '71,  318,  327;  '74.  i,  330,  337;  '76.  i,  690,  694;  '77,  516,  531;  '78.  705; 
•79,  1107. 
Contracts. 

187;t.  W.  Johnson,  for  construction  of  Ellis  Island  Dam,  '73,  446.  For  labor  at 
Sawyer's  and  Venice  Bends,  '73,  453.  Grafton  Stone  and  Transportation  Com- 
pany, for  furnishing  material  at  Sawyer's  and  Venice  Bends,  '73,  453. — 1873. 
T.  Hackett,  for  improvement  at  Horse  Tail  Bar  and  Sawyer's  Bend,  '73,  451. 
Contract  at  Sawyer's  Bend  closed  January,  1874,  '74,  i,  325.  On  Horse  Tail 
Bar  annulled  for  incompetency  September,  1873,  '74.  i,  328,  332,  335,  336.  M. 
Eeary  &,  Brothers,  for  improvement  at  Sawyer's  Bend ;  contract  annulled  for 
delay  October,  1873,  '74,  i,  325,  333,  335.— 1875.  H.  Doering,  for  materials  and 
labor  on  sections,  No.  1  and  2,  '76^  i,  648.  G.  Williams,  for  materials  and  labor 
on  sections  No.  3  and  4,  '76,  i,  648. — 1876.  A.  M.  Hutchinson,  for  delivery  of 
stone  for  riprap  dam  at  Fort  Madison,  '76,  i,  535. — 1878.  McDonald  Brothers, 
for  construction  of  dam  at  La  Crosse,  '79,  1127.  D.  S.  Barmore,  for  constroc- 
tion  of  snag-boat  hull,  '79,  1105. — 1879.  W.  A.  McConnell,  for  construction  of 
dams  and  ohore  protection  at  Gilbert  Island,  '79,  1123,  1125.  Trim  &  Co.,foi 
construction  of  dams  and  shore  protection  at  Slim's  Island,  '79,  1123^  1126. 

Advantages  of  purchase  in  open  market  over  contract  system,  '77,  514.    . 

Disadvantages  of  contract  system,  '75,  ii,  493. 

Proposals. 

1872.  For  construction  of  Ellis  Island  Dam,  '73,  447.  For  material  and  labor  be 
tween  the  Missouri  and  Ohio  Rivers,  '73,  451.  For  material  and  labor  at  Saw 
yer's  Bend,  '73,  457. 

1873.  For  material  and  labor  at  Sawyer's  and  Venice  Bends,  '74,  i,  3:)5. 
1875.  For  material  and  labor  between  Illinois  and  Ohio  Rivers,  '75,  i,  483. 

1879.  For  famishing  brush  and  stone  and  construction  of  dams,  '79,  1121, 1122. 
For  constmction  of  brush  and  stone  dams,  *79,  1125, 1126. 
Documents.    (Not  printed  in  reports.) 

H.  Ex.  Doc.  58,  39th  Cong.,  2d  Sess.,  survey  and  method  of  improving  the  Upper 
Mississippi  River  and  tributaries,  '67,  16,  260;  '68,  317,  362.  H.  £x.  Doc.  247, 
40th  Cong.,  2d  Sess.,  general  report  on  previous  operations,  with  estimate  of 
work  to  oe  done,  '68^  300,  317.  S.  Ex.  Doo.  50,  4l8t  Cong.,  3d  Sess.,  surveys 
between  St.  Louis  and  Alton,  '72,  348.  Ex.  Doc.  25,  42d  Cong.,  3<1  Sess.,  pre- 
liminary report  on  survey  between  the  Missouri  and  Ohio  Rivers,  '73,  469. 
Engineers. 

Chief  of  Enoinbbrs. 
Reports  on  River^  Upper  Mississippi  '66,  iii,  37;  '67,16,  35;  '68,49;  '69, 4:^;  '70, 
56;  '71,  53;  '72,  50;  '73,51;  '74,  i,  59;  '75,  i,  63;  '76.  i,  82;  '77,  83;  '78, 
96;  '79,  128.  Between  St.  Paul  and  Des  Moines  Rapids,  '78,  99;  '79,  129. 
Between  Des  Moines  Rapids  and  mouth  of  Illinois,  '78, 98 ;  '79,  UM.  Between 
mouths  of  Dlinms  and  Maramec  Rivers,  including  harbors  of  Alton  and  St. 
Louis,  '71,  58;  '72,  54,  348;  '73,  54.  Between  Missouri  and  Ohio  Rivers,  '73, 
54,  56.  Between  Illinois  and  Missouri  Rivers,  '73,  53.  Bolv/een  Illinois  and 
Ohio  Rivers,  '74,  i.  60;  '75,  i,  65;  '76,  i,  80;  '77,  81;  '78,  93;  '79.  118.  St. 
Louis  Harbor,  closing  Cahokia  Chute  at,  '75,  i,  66,  511 ;  '76,  i,  81 ;  '77,  81 ;  '78, 
93:  '79,  118.  La  Crosse  Harbor,  '78,  98;  '79,  130.  Dubuque  Harbor,  '76,  i, 
84;  '77,  84;  '78.  97;  '79,  i:i2.  Muscatine  Harbor,  '79,  131.  Fort  Madison 
Harbor,  '76,  i,  84;  '77,  84;  '78,  97;  '79,  132.  Alexandria  Harbor,  '79,133. 
Burlington  Harbor,  '76,  i,  84;  '77,  84;  '78,  97;  '79,  131.  Qnincy  Harbor, '79, 
130,  133.  Transportation  Routes  to  Seaboard,  part  of  Third  Subdivision  Missis- 
sippi, from  Falls  of  St.  Anthony  to  Cairo,  '75,  i,  37,  66 ;  '76,  i,  92. 
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MISSISSIPPI  BITEB,  between  Falls  of  St.  Anthoay  »nd  Cair»- 

Continaed. 

JBngineers— Continued. 
Boards  of  ExoiXEERd. 

1867.  Convened  to  examine  and  report  on  river  ohanneler  of  W.  H.  Nobles,  '68, 
669.  Do  not  recommend  construction  of  Nobles  machine  at  expense  of  govern- 
ment, but  suggest  offering  a  prize  by  United  States  of  $100,000  for  iQTenuor 
and  use  of  a  successful  river  channeler,  *68^  674. 

(Colonel  Macomb,  Lieut.  Col.  J.  H.  Wilson,  Migor  Warren,  W.  M.  Hobeits.  U.  S.  C. 
£.,  and  Captain  Hains.) 

1872.  Convened  to  examine  and  report  on  condition  of  river  between  Alion  and 
mouth  of  Maramec  Biver  (42  miles)  with  a  view  to  the  preparation  of  plans  acJ 
estimates  for  improvement  of  Alton  and  St.  Louis  Harbors,  and  the  proteeiifls 
of  banks  of  river  opposite  month  of  Missouri  and  near  St.  Louis, •'72,  54,  356. 

Recommend  improvement  of  Alton  Harbor  by  closing  channel  west  of  Ellis  Island 
by  a  low  dike,  '72,  54,  361,  366.  Improvement  of  St.  Louis  Harbor  by  ulti- 
mately making  east  shore  thronghont  entire  length  of  harbor  parallel  to  pres- 
ent city  front,  reducing  the  width  of  river  to  1,200  feet  or  1,500  feet  by  meaca 
of  longitudinal  dikes  or  by  jetties. 

Consider  that  present  demands  of  commerce  require  that  river  from  Bicbof^ 
Dike  to  East  St.  Louis  leven  be  confined  to  above  width  by  the  raining  and  ex- 
tension of  Venice  and  Long  Dikes,  '72,  55,  364,  366;  '73,  453;  '74,  i,  327. 

To  prevent  erosion  of  banks  opposite  mouth  of  Missouri  Biver  by  removal  ef 
snags  from  Mobile  Chute,  and  at  Sawyer's  Bend  in  place  of  opening  Cabaret 
Slough,  to  protect  banks,  for  a  present  distance  of  2  miles,  by  revetmens. 
'72,  55,  363,  366. 

Necessity  of  careful  surveys  between  St.  Louis  and  month  of  tb»  Ohio,  '72,  », 
365;  '73,449. 

(Lieutenant-Colonels  Newton  and  Baynolda,  Majors  Warren  and  Merrill,  and  Cap- 
tain Allen.) 

1879.  Consideration  of  plans  for  improvement  of  Dnbnqne  Harbor.  Becommesid 
construction  of  two  low  spur  dikes  on  Dunlieth  shore  as  soon  as  pressn 
dredged  channel  shows  signs  of  filling  up.  '79,  1143. 

(Majors  Comstock,  Houston,  and  Farquhar.) 
Engineers  in  Charge. 

M%j.  G.  K.  Warren,  1866-70,  Upper  Mississippi,  '66,  iii,3;  '67,  16,35.  Bepwts. 
•67,  259;  '68,  290,  370;  '69,  1«7:  '70,  225. 

Col.  J.  N.  Macomb.  1870-77.  '70, 56, 289.  Beports,  '70,  291 ;  '71, 259 ;  '72, 2» ;  '73, 
413;  '74,  i,  301 ;  '75,  i,  452,  ii,  454,  457;  '76,  i,  654, ii,  176;  '77,  523;  on  F«t 
Madison  Harbor,  '76,  i,  688;  '77,  524;  on  Burlington  Harbor, '76,  i.  691;  '77. 
524  :  on  Dubuque  Harbor,  '76,  i,695;  '77,  525. 

Maj.  P.  U.  Farquhar,  1877-'—.  Beports,  '78,  703;  '79,  1103.  Beports  on  Fo« 
Madison  Harbor,  '78,  711 ;  '79, 1139;--Burlington  Harbor,  '78, 714  ;  '79, 1131?;- 
Dnbnque  Harbor,  '78,  717 ;  '79,  1140 ;— La  Crosse  Harbor,  '78, 718 ;  '7S,  1127 :- 
Muscatine  Harbor,  '79,  1136 ;— Alexandria  Harbor,  '79,  1150; — Qoincy  Harboz. 
'79, 1130. 

Mi^.  F.  U.  Farquhar,  between  St.  Paul  and  Des  Moines  Bapids.  Beports,  '78;  725: 
•79,  1111. 

Maj.  F.  U.  Farquhar,  between  Des  Moines  Bapids  and  mouth  of  Illinois.  Reporte, 
•78*724;  '79.  1122. 

Lient.  Col.  W.  F.  Baynolds,  between  months  of  Illinois  and  Ohio  Biveis.  Heporu 
on  Alton  and  St.  Louis  Harbors,  and  survey  between  Alton  and  mouth  of  Mara- 
mec Biver,  '71,  312.  On  St.  Louis  Harbor,  '72,  349.  On  Mississippi  River  op- 
posite mouth  of  the  Missouri,  '72,  355. 

Col.  J.  H.  Simpson,  1873-'--.  '73, 53, 442.  Beports  on  improvements  between  months 
of  Illinois  and  Missouri  Bivers,  '73, 442.  Between  months  of  Missouri  and  Man- 
uec  Bivers,  '73,  453.  Between  Missouri  and  Ohio  Bivers,  '73,  448,469.  Be» 
tween  mouths  of  Illinois  and  Ohio  Bivers,  '74,  i,  324 ;  '75, 1, 477, 497,  ii,  471 ;  *7€i, 
1,634,649;  '77,  503;  '78,  677;  '79,  l(m.  Protection  of  banks  near  Cairo.  'Tt 
1,643,651. 
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H.  C.  Long, '68,  49.    Beports, '68,  320;  '69,  199;  '70.  225;  '71,  259.     Deadi  of, 

'71,  259. 
T.  Throckmorton.    Beports, '72,  308;  '73,  414. 
J.  B.  Davis.    Beports,  '74,  i,  302 ;  '75,  i,  453 ;  '76,  i,  655. 
C.  W.  Durham.    Reports,  '76,  ii,  177 ;  '77,  526;  '78,  703;  '79,  1106. 
M.  Meigs.    Beport,  '77,  5.34. 
H.  C.  Long.    Beport  ou  improving  of  Alton  Harbor,  '68,  371. 
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MISSISSIPPI  RITEB,  betWMu  TbB»  of  St.  AnUtony  and  CalriH- 

Ckmtiniied. 

XSnffineers— Continued. 
Assistants — Continned. 
Capt.  C.  J.  Allen.    Beports  on  Alton  and  St.  Lonis  Harbors  and  snrvey  of  the  Mis- 
sissippi between  Alton  and  Maramec  Biver,  '71,  314: — on  reopening  Cabaret 
Slouglij  '72,  350;— on  Mississippi  opposite  month  or  Missonn^  '72,  357;-~on 
Mississippi  between  Missonri  and  Ohio  Bivers,  '73,  470. 

B.  £.  McMath.    Beports  on  Ellis  Island  dam,  '73,  445 ;— on  work  at  Sawyer's  and 
Venice  Bends, '73,  453. 

D.  M.  Cnrrie.    Beports  on  work  at  Sawyer's  Bend,  '74,  i,  331 ;— on  work  betwoen 
lUinois  and  Marameo  Bivers,  '79,  1034. 

C.  S.  Tme.    Beports  on  improvement  of  Horse  Tail  Bar,  '74,  i,  33  6 ;— on  protection 
at  Kaskaskia  B^d,  '76^  i,649. 

Capt.  0.  H.  Ernst.    Beport  on  methods  of  work  between  months  of  Illinois  and 

Ohio,  '79,  1039. 
M.  Meigs.    Beports  on  improvement  of  Upper  Mississippi  between  St.  Panl  and 
La  Crosse. '75, 11,455,467;  '77,  534;  '78,  704;— on  Fort  Madison  Harbor,  '77, 
534 ;— on  Borlington  Harbor,  '77,  536 ;— on  Dnbnqne  Harbor,  '77,  535. 
C.  W.  Durham.    Beports  on  Fort  Madison  Harbor,  '76;  i,  689,  ii,  189 ;— on  Burling- 
ton Harbor,  '76^  i,  692,  ii,  186 ;— on  Dnbnque  Harbor,  '76^  i,  696. 
Entimates.    (See  also  Projects.) 

By  H.  C.  Long,  1868,  for  improving  Alton  Harbor  by  high  dike,  closing  slongh  west 
of  ElUs  Island,  $112,000,  '68»  370,  371,  376;  '72,  361,  By  Capt.  C.  J.  Allen, 
1871,  for  low  dike,  closing  same  slongb,  |14.662,  '71.  318.  327:  '72,  361.  By 
Board  of  Engineers,  1872,  for  high  dike,  175,000;  for  low  dike,  |40,000,  '72,  55, 
361, 366 ;  '73, 53, 446 ;  '76, 1, 645 ;  cost  of  low  dike  as  completed,  $31,368.  '76,  i,  635. 

By  Capt.  C.  J.  Allen,  1871,  for  protection  of  banks  opposite  mouth  of  Missonri,  by 
clearing  Mobile  Chute,  &o. ;  for  opening  and  clearing  chutes,  $25,000 ;  for  de- 
flecting dike,  $75,000,  '71,  320,  327;  '72,  356,  367.  fi  by  direct  protection  of 
banks  by  revetment,  $569,654 ;  revised  to  $561,304 ;  by  jetties,  $316,250,  '72,  351, 
358.  By  Board  of  Engineers,  1872,  by  revetment,  $500,000 ;  by  jetties,  from 
$300,000  to  $400,000,  '72,  362. 

By  Board  of  Engineers,  1872,  for  improving  St.  Louis  Harbor,  to  meet  present  de- 
mands of  commerce  by  raising  and  extending  Venice  and  LongDikes,  being 
part  of  ultimate  project  for  permanent  improvement  of  harbor,  $197,324,  '72, 55, 
364,366;  '73,  455;  '74,  i,  326;  '7^  i,  636,  645. 

By  Col.  J.  H.  Simpson,  1875,  for  closing  Cahokia  Chute,  channel  east  of  Arsenal 
Island,  by  low  dam,  $75,000,  '75,  i,  505;  '76^  i,  642;  '77,  505.  Changed  to  high 
dam,  1877,  with  island  revetment,  so  as  to  furnish  winter  harbor,  $104,600,  '77, 
514;  '78,686. 

By  Capt.  C.  J.  Allen,  1871,  protection  of  banks  at  Sawyer's  Bend,  by  the  reopening  of 
Cabaret  Slough,  $408,841,  '72,  354.  By  Board  of  Engineers,  1872,  by  the  revet- 
ment of  about  2  miles  of  shore,  $142,211,  '72,  55,  363,  366 ;  '73,  455 ;  '74,  i,  326 ; 
'76,  i,  636,  645;  '77.  514;  '78,  686. 

By  Col.  J.  H.  Simpson,  1874,  improvement  of  Horse  Tail  Bar.  by  means  of  four  con- 
tracting jetties  and  dam,  closing  slough,  $148,500,  '74,  i,  ^.  1876.  Increased 
to  $221,502,  '76,  i,  639 ;  '77,  514 ;  '78,  686. 

Improvement  of  river  between  St.  Paul  and  Cairo,  1872,  Lieut.  Col.  W.  F.  Baynolds, 
fh)m  mouth  of  Missouri  to  the  Ohio  Biver,  $2,996,044,  '73,  448,  469;  '76,  i,  645. 

By  Col.  J.  N.  Macomb,  1875,  from  St.  Paul  to  La  Crosse,  $348,670,  '75,  ii,454,  466; 
'76,  ii.  180. 

1877.  For  improving  bars  between  St.  Paul  and  La  Crosse,  $200,000,  '77,  85.  529; 
for  completing  existing  project  between  St.  Paul  and  Montrose  (Des  Moines 
Bapids),  $617,393,  '76,  li,  177,  189;  '77,  524;  '78,  99,  725. 

By  M%),  F.  U.  Farquhar,  1879,  for  improvement  of  river  between  Des  Moines  Bapids 
and  month  of  Illinois  Biver,  by  removal  of  obstructions  and  maintenance  and 
rectification  of  channels,  $2,046,396,  '79,  130. 

By  Col.  J.  H.  Simpson,  1875.  from  mouth  of  Illinois  Biver  to  Cairo,  improvement  of 
channel,  $3,159,200;  protection  of  banks,  $4,000,000,  '75,  i,  481,  if,  49:i;  '76,  i, 
643,  646;  '77,  513;  '79,  1032. 

By  Col.  J.  H.  Simpson,  1876,  for  protection  of  Easkaskia  Bend  by  re  voting  banks, 
$42,000,  '76,  i,  81,  642,  650;  '77,  509;  '78,  686. 

By  Col.  J.  H.  Simpson,  1876,  near  Cairo,  for  protection  of  banks,  by  revetment,  ll..'>00 
linear  feet  above  Cairo.  $172,500,  21,700  linear  feet,  opposite  Ohio,  $325,000,  '76, 
i,  654;  '77,  511,  514;  '78,  686. 

By  Col.  J.  N.  Macomb,  1875,  Fort  Madison,  Iowa,  improvement  of,  by  closing  Niota 
Chute,  &c.,  $30,186,  '76^  i,  688,  690,  ii,  188;  '77,  84,  524;  '78*  712. 

21  EN 
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imsiSfllirFI  RmBB,  between  FaH«  oC  St.  AnHieiiy  mmM  Cair«- 

•CMttmned. 

Efttimates—OoDtinned. 
By  CoL  J.  N.  Maoomby  1875|  Burlington,  Iowa,  fbr  improyement  of  Bnah  Chnt^  &c^ 

13^221,  '76b  i>  6d3,  OM,  ii,  186 ;  '77,  84,  525. 
By  MaJ.  F.  U.  Farqutaar,  1879,  reviang  previoaB  projeots  of  1875«  and  mcmoB' 

cost  to  $49,656,  '79. 131. 
B^CoL  J.  N.  Maoomb,  1876,  for  Dubuque,  Iowa,  by  opening  oat  from  New  Banfr 
Cut  to  Waple'8  Cat,  and  constniction  of  dams.  Ac.,  |32,120,  '76,  h  ^^  ^^ 
1877.  Modified  by  teiqpoTary  improvement  of  bar  by  dredging,  flSyOOO,  andeos- 
Btniction  of  training-wall,  |25,300,  '77,  84,  585,  535. 
By  Board  of  Engineers,  1879,  for  permanent  improyement  by  oonstractioii  oC  lov, 
spur-dikes  on  Dunlieth  shore,  $12,668,  '79,  1143. 
'    By  M^.  F.  U.  Farqnbar,  1879,  for  temponury  improyement  of  channel  at  IffnafatiBf. 
Iowa,  by  dredging,  $19,250,  '79, 1137. 
By  Mai.  F.  U.  Farquhar,  1879,  fbr  improvement  of  bar  at  Alexandria,  Mo  ,  by  spvr- 

dikes,  $30,946,  '79,  1150. 
By  M%j.  F.  U.  Farqnhar,  1879,  for  improving  bar  at  Quinoy,  HL,  by  spnr-dikes  sad 
Quinoy  Bay  by  dredging,  $234,110,  '79,  1131. 
Financial  Mateaients. 
Upper  Mississippi,  '69/187;  '71,  53,260,262;  '78,  50,280;  '73,51;  '7^  i,59,M: 

'75,  i,63,4»8;  '76^  i, 82, 654;  '77,  83,624;  '78,  96,704;  '79, 129,1104. 
Betw^n  St.  Paul  and  Des  Moines  Rapids. '76,  99,725;  '79, 1121. 
Between  Des  Moines  Bapids  and  mouth  or  Illinois  River,  '78,  98,724. 
Between  mouths  of  Illinois  and  Missouri,  '73,  53,446. 
Between  mouths  of  Missouri  and  Ohio,  '73,  54,450. 
Between  mouths  of  Missouri  and  Maramec,  '73,  54,456. 
Between  mouths  of  IlUnois  and  Ohio,  '74,  i,331;  '75,  i,  66,  481;  '76,  i,  644:  '77. 

515*  '78.  94  686*  '79  119. 
Fort  M^son,  Iowa,''77,  84,524;  '78,  97,714;  '79, 132,1140. 
Burlington,  Iowa, '77,  84,525;  '78^  97,715;  '79,  131, 1138. 
Dubuque,  Iowa, '77,  84,525;  '78^  97,717;  '79,  132,  1141. 
La  Crosse,  Wis., '78,  98,718:  '79, 130, 1128. 
Muscatine,  Iowa, '79,  131,1137. 
Quinoy,  lU., '79,  1130. 
Ijeffislation* 
Necessity  of,  for  fixing  harbor  and  channel  lines  at  and  near  city  of  St.  Lows,  "75, 
1,66,505,511,513. 
Operations. 
Upper  MiniaHppi : 
1867-^68.  Operations  of  dredge  and  sni^-boats,  Montana  and  MoCai&eyy  Tenor- 

ing  obstructions  and  scraping  bars,  '68,  50, 317, 320, 332, 365. 
1868-^69.  Continued  operations  of, '69,  43,189,200;  '77,  527. 
1869-70.  Continued  operations  of,  '70,  56,225,291 ;  '77.  627. 
187(M71.  Continued  operations  of, '71,  53, 259;  '77,  527. 
1871-72.  Continued  operations  of;  also  building  1,600  linear  feet  of  wisfr-dsBft, 

'72,50,308;  '77,527. 
1872-73.  Bnag-boat  McCaffrey  transferred;  continued  operation  of  Hontau: 

dredging  and  snagging,  '73,  51, 414 ;  '77,  527. 
1873-74.  Continued  operation  of  Montana ;  jetties  built  at  Pig's  £je,  Nowport 

Rolling  Stone,  and  Betsy  Slouch,  '74,  i,50, 301 ;  '77,  527. 
1874-75.  Continued  operations  of  Montana ;  work  at  Pig's  Eye  dam,  '76,  i,  63, 433 : 

'77,  527. 
1875-76.  Continued  operations  of  Montana ;  construction  of  dam  «t  Ninningeri 

Slough,  '76,  i,  82, 654 ;  '77,  527. 
1876-77.  Continued  operations  of  Montana ;  construction  of  dam  at  Kinning^r « 
Slough,  '77,  83, 527.    Comparative  maps  of  bars  before  and  after  inaproveme&t 
'77,528. 
1877-78.  Continued  operations  of  the  Montana,  '78,  96,703. 
1878-79.  Continued  operations  of  the  MontaDa  until  fall  of  1878,  at  which  timeber 
machioery  was  transferred  to  new  hull:  dimensions  and  cost  of,'79»  l^llOi 
1105,1106. 
Between  Si,  Paul  and  Dee  M&inee  Rapide : 
1678-79.  Constraction,  by  hired  labor,  of  brush  and  stone  dams  at  the  following 
bars:  Pig's  Eye,  Newport,  Hastings,  and  Prescott,  Crat's  Island,  Beef  81oa£:i!. 
Boiling  Stone,  Betsy's  Slough,  Queen's  Bluff,  and  Belleyue ;  idso  the  remoTal  et 
rock  and  bowlders  &om  Horse  Island  and  Dallas  Bars,  '79,  1112,  1118.    Cbcst  of 
work  done,  '79,  1119. 
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ContiAiied. 

Operations— Continued^ 
Between  Dee  Moinee  Bapida  and  numOi  4^  IlUmoia  Bieer : 
1878-7i>.  Shore  pTotection  and  constraotlon  of  bmsh  and  stone  dams  by  oontract 
at  GUbert's  and  Slim's  laJand,  '79, 130, 111^2. 
Between  IlUnoie  and  Mieaomri  Bipen : 

1873-73.  On  Ellis  Dam,  '73,  53,445. 
1873-^74.  Continued  operations  at:  material  porcliased  in  open  market;    Ubtor 
hired,  '74.  i,  60,  324. 
1874-75.  Completion  of,  at  height  of  10  feet  above  low-water:  oost,  $31,368,  *75, 

i,  65,477;  '77,634. 
1875-76.  Bepairs  at,  '77,  634. 
Between  Mieeouri  and  Marameo  Bivere : 

1872-73.  Operations  at  Sawyer's  and  Yenioe  Bends,  '73,  54, 454. 
Between  lUimHa  and  Ohio  Bivere : 
1873^4.  Operations  at  Sawyer's  and  Venice  Bends  and  Horse  Tail  Bar,  '74,  i,  60, 

324,332,334,336. 
1874-^5.  Bepairs  on  Alton  Dam ;  progress  of  proteetiom  of  Sawyer's  Bend ;  com- 
pletion of  Venice  Dike ;  progress  at  Horse  Tail  Bar ;  improvement  of  channel 
at;  dams  commenced  at  Fort  Chartres,  Tow  Head,  and  Tnrkey  Island,  '75,  i,  65, 

1875-^6.  Operations  at  Sawyer's  Bend  and  Venice  Dike  limited  to  repairs ;  Horse 
Tail  Bar,  progress  at ;  dams  at  Fort  Chartres,  Tarlcey  Island,  Libcnrty  Island, 
and  DeviPs  Island,  progress  at,  '76,  i,  80, 635, 639, 640. 
1876-77.  Piasa  Dam  commenced ;  repairs  at  Bllis  Idand  Dam ;  no  work  at  Saw- 
yer's Bend  and  Venice  Dikes ;  Cafeiokia  Ohate,  revetment  of  Arsenal  Island  and 
constmotion  of  abntments  for  dam ;.  proffrees  at  Horse  Tail  Bar,  Liberty,  and 
Devil's  Islands ;  ptotective  work  near  Cawo,  '77,  81, 504,511. 
1877-78.  Completion  of  Piasa  and  Alton  Dams^  repaUs  at  Sawver's  and  Venice 
Bends ;  completion  of  work  at  Venice ;  extension  and  repair  or  dam  at  Oakdlda 
Chnte ;  progtess  at  Horse  Tail  Bar,  atid  protection  works  below  Dickey's  Island 
and  near  Kaskaskia,  '78,  94, 678,  ^,686. 
1878-^9.  Repairs  at  Sawyer's  and  Venice  Bends ;  Cahokia  Dam  completed  to-height 
of  9  feet  and  revetment  of  Arsenal  Island ;  ^ogress  at  Horse  Tail  Bar  add  pro- 
tection works  at  Kaskaskia  Bend  and  below  Dickey's  Island,  '79, 118, 1023, 1035. 
Methods  o^  work,  '79,  1035. 

At  Fort  Madieony  Iowa.  1877-78.  Partial  constmction  of  a  dam  across  Niota  Chnte, 
withshore  end  protection, '78,  97,712.  1878-^9.  Completion  of  Kiota  dam,'79, 
132, 1139. 

At  Bnrlingtan,  Iowa*  1877-78.  Partial  constmctiiA  of  dam  from  head  of  Rush  Isl- 
and to  Otter  Island,  and  400  linear  feet  shore  (ffoteotion  on  islands,  '78, 97,  714. 
1878-79.  Completion  of  dam  closing  Rash  Chute,  with  dredging  at  steamboat 
landing, '79^131,1138. 

AtDubuquCf  Iowa.  1877-^78.  39,261  onbic  yards  of  sand  dredged  from  bar,"78,  97 
717.  1878-79.  37,042  cable  yards  of  sand  dredged  from  bar,  '79,  1140. 

AtLaCroeee,  Wie.  1878-79.  Completion  of  dams  by  contract;  closing  Bates's  Chutes, 
and  shore  protection, '  79,  130, 1137. 

At  MueoaUnej  Iowa,  1878-79.  Removal,  by  dredging,  of  17,600  cubic  yards  of  sand 
from  bar, '79,1136. 
Physical  Characteristic*. 

Physical  geography  of  basin  of  the  Upper  Mississippi,  '68,  307 ;  '71,  315;  '75^  ii,  457, 
471.  Description  of  river  about  Alton,  '72,  471.  Character  of  bars  at  month  of 
Missouri,  '68,  373,  378;  '71,  314 ;  '72,  355.  Description  of  mouth  of.  '71,  ^19; 
'72,  355,  357,  359,  362.  Erosion  at  mouth  of,  '72,  355,  357,  362.  Difference  be- 
tween waters  of  the  Mississippi  and  Missouri,  '75,  ii,  473,  482.  Amount  of  sedi  - 
ment  carried  by  each,  '75,  ii,  473.  Disehaige  of  the  Mississippi,  *73,  472. 
High-water,  '68,  661;  '71,  314;  '73,  471.  Low-water,  '73,  472.  Slope  of  river, 
'72,  353;  '73,  473;  '76.  ii,  178.  Depth  of  rock  below  surface,  '71,  325;  '72, 
352;  '73,  471.    Ice-gorge,  '77,  506.    Sand-bars;  formation  of, '68, 670;  '73,  474; 


'75,  ii,  457,  474,  476, 477, 502 ;  '76,  i,  696,  ii,  179.    Progressive  motion  ol  '75,  ii, 
477, 484;  '76,  ii,  179.    Rii       -^    '        '  .     .      ^.,  —    ..     ~ 


502; '78^680.  Sediment 


^ise  of  river  bottom  during  liigh- water,  '75,  ii,'477, 
;  amount  and  effect  of,  '75,  li,  477,  481,  483,  602.  Shift- 
ing of  channels,  '75,  ii,  474.  Current  velocities,  '75,  ii,  458,  476.  Fall  of  river, 
•75,  ii,  459.  471 ;  '76,  it,  178.  Discharge  of,  '75,  ii,  458,  475 ;  '76,  i,  689,  ii,  178; 
'79, 1130, 1150.  Relation  between  high  and  low  water  sections,  '75,  ii.  476 ; 
'76^  ii,  178;  '78^  680.    Profile  of  watei^ange  at  various  points,  '75,  ii,  466. 


324  IKDEZ  OF 

Mississippi  BITKB,  iMtween  Palis  oT  St.  Amm^mj  wmm.  Cab»- 

CkmUnaed. 

Physical  €liaracterisllc»— Continned. 

High-\rater  in  the  Missiflsippi  and  Ohio,  '75,  ii,  473.  Erosion  of  river  bsnks  as 
Kaskaskla, '76p  i,  649 ;  '77,  509.  Erosion  of  river  banks  at  Cairo,  '76^  i,  &1«  6oi: 
'77,  511.  Erosion  of  river  banks;  extent  of,  *77,  513 ;  '79,  1041.  Bends;  eStx.: 
of.  on  regimen  of  river,  '75,  ii,  4b8.  Natural  division  of  river  into  three  eec- 
tions,  '75,  ii|  471. 
Plans« 

Early  plans  for  improving  St.  Louis  Harbor,  '7L  321 ;  '72,  349. 

By  Oapt.  C.  J.  Allen,  1871,  for  protection  of  banks  opposite  mouth  of  Mlssoori  frm 
erosion  by  revdtment  of  banks  or  by  jetties,  '72,  351,357,362. 

By  Capt.  C.  J.  Allen,  1871,  for  protection  of  banks  at  Sawyer's  Bend  from  eroaonU 
reopening  Cabaret  Slough  by  a  dike  1,800  feet.iu  length,  projecting  from  btad 
of  Cabaret  Island  obliquely  in  to  river  and  deflecting  about  one-third  of  tberiTR 
into  east  channel,  now  closed,  thereby  relieving  the  Treat  channel  (davrrfs 
Bend) :  head  of  Cabaret  Island  to  be  reveted :  spur-dikes  along  east;  shore,  "It 
349,350,353;  regarded  unfavorably  by  Chief  of  En^neers,  '72,  348;  Board  ci 
Engineers  (1872)  disapprove  of^  '72,  55, 363.  Brush  duns;  construe tion  of.  '75. 
ii,  461, 466 ;  '76,  ii,  180 ;  strength  of,  '75,  ii,  462.  Wing-dams ;  action  of,  '75.  U 
460;  '76,  ii,  179.  Shore  protection  by  jetties  or  continuous  work  compaRi 
'76^  i,  653.  Removal  of  bars  by  scraping  or  by  portable  dams  compared,  *75,  L. 
485.  Increasing  low- water  depth  by  discharge  fiom  reservoirs  applicable  ooIt 
to  small  streams,  '75,  ii,  486. 

Of  citizens  of  Dubuque,  1879,  for  improvement  of  bar,  '79, 1142. 
Private  and  Corporate  l¥ork. 

Works  undertaken  by  city  of  St.  LouIb  to  protect  harbor, ' 71, 321.    Amonnt  expended 
up  to  1869,  $340,000,  ^71,  59 ;  '79,  10^.    Undue  encroachment  by  city  on  watfr- 
way,  '75,  i,  66, 497, 511, 513 ;  '79, 1025.    DestrucUon  of  spur-dikes  bmlt  by  Cain 
Land  Company,  '76^  i,  652. 
Projects. 

HiJ.  G.  K.  Wazren,  1866,  recommends  trial  of  wing-dams  and  Jetties  for  impcoTv- 
ment  of  the  Upper  Mississippi,  '67,  260 ;  '68, 51, 318, 366.  Considers  that  stn^ 
ing  bars  is  efficient  within  small  limits  and  indispensable  for  temporary  ia- 
provement  of  river.  '68,  50,317,320,326,366:  '71,  260.  A  thorouffh  study  <tf 
physical  features  of  river  necessary  to  the  development  of  plan  zor  liaproive- 
ment,  '68»  313. 

At  AlUm  Harbor  and  fMmUi  of  the  MUiouri : 
By  H.  C.  Long,  1868,  for  improving  Alton  Harbor  by  closing  slongli  west  of  ESs 
Island  by  a  timber,  brush,  and  stone  dike  about  1,200  feet  long  and  10  feet  higt: 
estimated  cost,  |112,000,  '68^  371, 376.    Approved  by  Ms^or  Warren,  '68^  371. 
Xieut.  Col.  W.  F.  Raynolds,  1871,  recommends  project  for  low  dike» '  71, 53, 318, 330 : 
'72,  355 ;  recommended  by  Board  of  Engineers  (1872)  aa  deserving  of  ImnKdiuc 
attention,  '72, 54, 361.    Necessity  of  protecting  head  of  Island  from  eroeion,  '731 
446;  work  began  September,  1872 :  details  and  method  of  construction,  '73,414; 
completed  (1^4)  to  height  of  10  feet  above  low-water,  '75,  i,  65, 447  :  '77,  63a. 
Map  of,  '73,  443. 
By  Lieut.  Col.  W.  F.  Ravnolds,  1871,  for  protection  of  banks  opposite  moirtfa  of  Ifa- 
jBouri  by  clearing  Mobile  Chute  and  Maple  Island  Slough  of  obstruetioiM,  theRbr 

S' ving  an  increased  facility  for  passage  of  high- water,  with  a  deflecting  dike  is 
)ad  of  Mobile  Island,  '71,  58,312,318,320;  '72,  356. 
1872.  Clearing  of  Mobile  and  Maple  Island  passages,  approved  by  Board  of  Eag:- 

neers,  '72,  362, 367.    Map  showing  mouth,  '73,  443. 
MSt  LouiB  Harbor: 
Early  projects  for  improvement,  '71, 321. 

yot  improvement,  1871,  by  reopening  Cabaret  Slough  (see  Flans). 
Capt.  C«  J.  Allen,  1871,  considers  the  preferable  plan  to  be  a  contraction  of  wat^- 

way,  consistent  with  stable  regimen,  by  longitudinal  dikes  thvooghoot  eatin 

length  of  harbor,  '71,  326. 
tChietof  Engineers,  1872,  regards  favorably  the  project  of  canaUsing  by  dikes  cc 

by  jetties  for  the  entire  length  of  the  harbor,  '72,  348. 
Board  of  Engineers,  1872,  consider  that  ultimately  the  river  throughont  the  len^^ 

of  the  harbor  should  be  made  to  flow  in  a  permanent  channel  by  jetties  or  br 

longitudinal  dikes,  bringing  the  eastern  shore  parallel  to  the  western  and  distsst 

Jtherefrom  from  1,200  to  1,500  feet.    The  present  demands  of  commeroe  rcqsc? 

that  the  river  ftom  Bischoff's  Dike  to  East  St.  Louis  Levee  be  confined  withis 

Above-named  limits  by  the  raising  and  extension  of  Venice  and  Long  Bikes. 

'72,  55, 364, 366;  began  in  1872,  '73,  54, 454. 
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Projects — Continned. 

187&.  Improvement  of  harbor  hy  closSng  CaJbokia  Chnfe  (ohannel  east  of  Arsena] 
Island);  ultimate  bat  not  present  necessity  of^  '75,  i,  604.  Action  of  city  of  St. 
Liouis  by  building  dike  from  west  shore  into  ohannel  west  of  Arsenal  Island  com- 
plicates question  of  closing,  '75,  i,  503, 511.  Piodueing  strong  erosion  on  Arse- 
nal Island  and  affeetintf  imfavorably  works  of  improrement  at  Horse  Tail  Bar, 
'76,  i.  81, 637.  Bapid  aestraction  of  Arsenal  Islimd  makes  its  protection  and 
the  closing  of  Cahokia  Chute  imperative,  '76^  i,  64S:  work  began  on,  '77,  81, 
505.  Panger  to  harbor  and  shipping  from  ice,  by  throwing  entire  volume  of 
liver  through  west  ohannel,  necessitating  raising  of  dike  and  formation  of  win- 
ter harbor  below  dike  and  east  of  Arsenal  Island,  '77,  81,505. 
^1  other  paints  : 

1872.  Protection  of  banks  at  Sawyer's  Bend  fh>m  erosion.  Board  of  Enffineers 
(1872)  do  not  regard  favorably  the  reopening  of  Cabaret  Slough,  but  prefer  pro- 
tection by  revetting  banks,  for  the  present,  for  a  distance  of  about  2  miles,  '72, 
55, 362, 366;  '73,  453.  Work  commenced  on,  '73,  453.  Drawings  showing  con- 
struction of  revetment.  '73,  455b 

1873.  Improvement  of  BLorae  Tail  Bar,  near  St.  Louis,  by  oonstruction  of  4  Jetties, 
contracting  water-way  to  width  of  ^m  1,500  to  1,800  feet ;  also  dam  closing 
Carroll  Island  Slough ;  jetties  from  6  to  8  feet  above  extreme  low-water,  com- 
TOsed  of  brush  mats  or  rafts,  with  st<me  baiUist,  '73, 448, 470^  476 ;  '74,  i,  327, 836. 
Work  oonunenced  at, '  74,  i,  60, 324.  Training-walls  compared  with  cross-dikes, 
'77,  508. 

By  Lieut.  Col.  W,  F.  Raynolds,  1872,  for  improvement  of  viver  from  month  of 
Missouri  to  Ohio  (project  not  ^ven) ;  reference,  '73,  448, 469 ;  '76,  i,  645. 

By  Col.  J.  K.  Macomb,  1875,  for  improvement  of  river  from  St.  Paul  to  moutJi  of 
Illinois  River  to  low-water  depth  of  from  4^  to  6  feet  (being  part  of  Third  Sub- 
division Mississippi  River,  Transportation  Routes  to  Seaboard)  by  the  contrac- 
tion and  direction  of  the  rivei;,  protection  of  shores,  and  closing  of  chutes  by 
win^-dams  and  training-dikes,  aided  by  scraping  at  bars,  '75,  ii,  462,466,4631: 
*76,  ii,  179.  The  work  to  be  carried  on  by  purchase  of  material  in  open  markei 
and  hired  labor  until,  at  least,  experience  shall  indicate  proper  basis  for  con- 
tracts, '75,  ii,  467.  List  of  burs  between  St.  Paul  and  La  Crosse  requiring  im- 
l»t)vement,  '77,  529;  between  La  Crosse  and  Montrose,  '76,  ii,  180. 

By  Col.  J.  H.  Simpson,  1875,  for  improvement  of  rivei^  between  months  of  Illinois 
and  Ohio  Rivers  (being  part  of  Third  Subdivision  Mississippi,  TransportatieKi 
Routes  to  Seaboard) ;  low^water  depth  to  be  obtained,  as  follows :  From  mouth 
of  Illinois  River  to  St.  Louis,  6  feet ;  from  St.  Louis  to  mouth  of  Ohio  River,  8 
feet,  '75,  ii,  483.  Consideration  of  physical  characteristics  of  river  in  connec- 
tion with  plans  for  improvement,  '75,  ii,  471, 491.  Requirements  for  maintaia- 
ing  navigable  channel,  '75,  ii,  485;  the  undertaking  so  large  that  policy  and 
economy  required  improvement  of  worst  points  first,  '75,  ii,  4B9, 492.    (xeneral 

Slan  for  permanent  improvement  of  natural  channel  by  low- water  dams  a^d 
ikes,  composed  of  brush  foundations,  with  riprap  superstrnctuxe,  closing  sec- 
ondary channels,  and  bringing  river  into  single  channel  of  moderate  width; 
critical  and  uncertain  operations  to  be  carried  on  by  hired  labor,  otherwise  by 
contract, '  75,  ii,  489, 494, 495.  List  of  points  requiring  work« '  75,  i  i,  492.  Neces- 
sary operations  divided  into  those  of  improvement  of  channel  and  protection  of 
banks,  '75,  ii,  493 ;  '76,  i,  643, 654 :  '77, 508, 512.  Work  to  be  done  in  four  years, 
at  a  cost,  for  improvement  of  channel,  $3,159,200;  for  protection  of  banks, 
$4,000,000,  '75,  i,  481,  ii,  493;  '76,  i,  643,654?  '77,  508,512. 

By  (;ol.  J.  H.  Simpson,  1876,  for  protection  of  banks  at  Kaskaskia  Bend ;  danger 
of  Mississippi  elfecting  a  junction  with  Kaskaskia  not  considered  imminent ; 
danger  of  attempting  protection  with  present  small  appropriation  ($5,000) ;  esti- 
mated cost  of  proper  protection,  $42,000,  '76,  i,  81,643,649.  Increased  necessity 
of  protection  m>m  increased  erosion,  '77,  81,509. 
,  By  Col.  J.  H.  Simpson,  1876,  for  protection  of  banks  near  Cairo ;  between  Dickey's 
Island  and  mouth  of  Ohio  River  by  means  of  brush  rafts  or  mats,  riprapned  with 
stone;  11,500  linear  feet  requiring  protection,  at  an  estimated  cost  of  $172,^, 
'76, 1,  643, 651, 653.    Work  began  in  1876,  '77,  511. 

By  Col.  J.  N.  Macomb,  1875,  for  improvement  of  river  in  vicinity  of  Fort  Madison, 
Iowa,  by  closing  Niota  Chute  by  dam  1,400  feet  in  length  and  3  feet  above  low- 
water  ;  dam  of  brush  foundation  and  riprap ;  also  removal  of  small  ledge  of  rock 

-    near  Niota  side,  with  dredging  through  bar  to  facilitate  scour,  '76,  i,  688, 690. 

By  M%j.  F.  U.  Farquhar,  lt»79,  for  extension  of  previous  project  by  construction 
of  spur-dikes  from  head  of  Niota  Island  toward  Iowa  shore,  '79,  132, 1139. 
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Itnr  impxoyement  of  rivor  in  Ti^nity  of  Barlington,  Iowa,  1675^  bj  iaproTiw 

Bnah  Chnte :  closing  main  channel  of  river  from  Otter  Island  to  Knsh  hbal 

toget.her  witn  the  closing  of  2  interior  ohntes :  dams  to  consist  of  riprsp  od  bnnh 

foundations,  '76,  i,  691, 69a. 
Jor  improvement  of  Dabaqne  Harbor,  Iowa,  1876,  by  artificial  eat  from  head  d 

New  BaTDey  Cnt  to  month  of  Waple's  Cut ;  artificial  cat  150  feet  wide  at  bottos; 

also  3  riprap  dams,  with  brash  foandations,  located  across  head  of  Seventh  stmt 

slongh,  across  New  Barney  Cnt,  and  across  Third  street  opening,  *7€^  i,€95,fiC. 
Project  modified,  1877,  for  temporary  improvement  of  bar  by  dredgiog  to  extern 

of  present  appropriation  ($16,000),  and  snbseqnently  the  permanent  imptcfveiDeiit 

by  training-waU,  about  1,000  feet  in  length,  from  upper  end  of  New  Barney  Cit 

to  raiboad  bridge,  '77,  84,525, 535. 
By  Board  of  Engineers,  1879,  for  improvement  of  bar  in  finmt  of  landing  by  en- 

tracting  water-way  by  2  low  spnr-dikes  on  Dunleith  shore :  work  to  be  eos- 

menoeaas  soon  as  present  dredged  channel  shows  signs  of  filling  up,  '79. 1141 
By  Board  of  Engineers,  1877,  for  Improving  river  in  m>nt  of  La  CrosBe,  Wi&.,  br 

dosing  chnte  on  both  sides  of  Bates's  Island.  '78,  96, 721. 
By  Maj.  F.  U.  Farquhar,  1879,  for  improving  river  in  front  of  Muscatine,  leva, h 

dredging  70,000  cubic  yards  of  sand;  estimated  cost,  $19,250,  "Td,  1137. 
By  Maj,  F\  U.  Farquhar,  1879,  for  improving  river  in  fh)nt  of  Alexandria,  Mo.,bT 

3  spur-dikes  on  right  bank  and  1  on  left:  estimated  cost,  $30,946,  '79, 1150. 
By  M^j.  F.  U.  Farquhar,  1679,  for  improving  river  in  fit>nt  of  Qaincy,  HL,  by3 

dikes,  and  closing  dam  from  right  bank,  and  improving  Qaincy  Bay  by  dndf- 

ing;  estimated  cost,  $224,110,  ^79,  1130, 1131. 

1866.  Between  Falls  of  St.  Anthony  and  Rock  River,  '67.  16.259,261 ;  '68. 301. 

1867.  Between  Falls  of  St.  Anthony  and  month  of  Ohio,  '68,  49,364;  '75,ii,4& 
Methods,  '68,  303, 364.    Requirements  for  proper  snrveys,  '68,  307. 

1868-'09.  At  sites  of  bridges  between  St.  Paul  and  St.  Loais:  also  at  harbors  of  Dc- 
bnqne  and  Alton,  '69,  43, 186 ;  '70,  31, 228.  Neceseity  for  organized  spim  sf 
snrveys  on  MlBsissippi  River,  '69, 189. 

1889-70.  No  surveys  made,  '70,  56,291. 

1870-^1.  Betwf-en  Alton  and  mouth  of  the  Maramec  River ;  also  St.  Lionis  and  Alee 
Harbors,  '71,  58,312,314;  '72,  350. 

1870-72.  At  month  of  Missouri  River,  '72,  355, 357.  Necessity  of  carefhl  sarreys 
between  St.  Lonis  and  month  of  Ohio  River.  '72,  55, 365. 

1872-73.  From  Kinswick  to  Cairo,  '73, 54, 446, 449, 469.  Objections  to  present  meth- 
ods of  surveys,  '73,  449,469. 

1873-75.  Triangnlation  of  river  bed  from  mouth  of  the  Missouri  to  the  Ohio,  7ii 
61,329:  '75,  i,  66, 440,  ii,  471, 474.  Triangnlation  of  valley  recommended, '73, 
449,469;  '74,  i.  329;  '75,  i,  460,  ii,  450,^4. 

18X5-76.  At  special  points,  '76,  i.  643,  ii,  177. 

1875.  In  vicinity  of  Cairo,  '76,  1,  61,643,651.  At  Fort  Madison,  Burlington,  ni 
Dubuque,  Iowa,  '76,  i,  686, 691, 695. 

1876.  Near  Kaskaskia  River,  '76,  i,  649. 

1878-79.  From  Keokuk  to  Grafton,  '79,  130.    From  St.  Paul  to  Des  Moines  Eapidi 
'79,  1119.    From  Des  Moines  Rapids  to  mouth  of  Illinois  River,  '79, 112^  Ii 
vicinity  of  Alexandria,  '78, 101 ;  '79, 133, 1150.    In  vicinity  of  Qaincy,  '78^  K'i: 
•79,  133,1130. 
Snrveys,  from  St.  Paul  to  the  Falls  of  St.  Anthony,  at  Alton,  Ills.,  at  Yenioe,  IBs-. 
and  opposite  the  mouth  of  the  Missouri  River,  ordered  by  act  of  March  3, 1^. 
•79,  120, 136. 
Maps. 
Of  Pig's  Eye  Bar,  Nininger's  Slough,  and  Minnesota  Bar,  '77,  52a 
Of  Alton  Harbor  and  vicinity.  '73,  443. 
Of  river  at  La  Crosse,  '79, 1126. 
Sketches  of  various  points,  '79,  1111, 1118, 1028,1038. 

'  [L.T.&] 
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[Indnding  leTees,  And  reolaiiifttloii  of  aUovlal  bMfai ;  ImproTement  of  river  below  Cairo ;  eetablith- 
ment  of  gvifee  on  HlMiBsippi,  and  proteottom  of  water  front  atJCenphlat  TSdubnig,  andKew* 
Orleans.] 

Appropriations. 

1871.  Gftiiffing.    Aetof  Marcli3 $5,000 

1874.  For  ihyestigations  in  relation  to  reclamation  of  allavial  basin.  '75, 

i,536 25,000 

1876.  Estoblishment  of  gaugea,  '77,  78,493 5,000 

1878.  Eatablishmentof  gauge8,'78,88,647 5,000 

1879.  Establifihmentof  ganger  *79, 117,982 5,000 

1878.  Protection  of  Memphis,  »78,  88, 637 46,000 

1879.  Protection  of  Memphis,  '79,117,980 37,000 

1878.  Protection  of  Viokflburg, '78^88, 638 84,000 

1879.  Protection  of  Vicksburg, '79, 117, 975 50,000 

1878.  ProtectionofKew  Orleans, '78,85,617 50,000 

1879.  Protection  of  New  Orleans,  '79,  107,878 60,000 

Far  total  appropriaiioni  see  ante,  page  36. 

Comnierce. 

Effect  of  levees  on,  '74,  i,  390;  '75,  i,  559,563;  '79^  1018,1819.  Beqniremente  of 
commerce,  '79, 1011.    Saving  to  commerce  by  inoreased  depth*  '79,  1011,  1021. 

Statistics,  '79,  878,975. 
Defease. 

Importance  of  Yleksbnig  to  defense  of  the  Mississippi  Biver,  '71,  379. 
JBMSineers. 

Chibf  09  Enginsbrs. 
JSepovt  on  Yicksbnig,  *78,  88,637;  '79, 117  ;--*on  Memphis,  '77,  78;  '78,  88;  '79, 
117;— on  Kew  Orleans,  '78,  85;  '79,  107;-.on  survey  of  Mississippi,  '77,  78; 
'78,  88;  '79, 117  ;--on  levees,  >6a  54;  '70,  405;  '74,  i,380;  '79, 1015;--on  re- 
clamation of  waste  lands,  '69,  51,382,  327;  '75,  i,  39, 536;  '78,  110,  853;  '79, 
1915  ;-on  establishment  of  gauges,  '70^  402;  '71,  60;  '72.  57;  '73,  60;  '74v  i, 
eo,  70;  '76,  i,  79;  '77,  78;  '78,  88;  '79, 117 :— on  Mississippi  below  Cairo,  '75, 
i,  37;  '78,841;  '79,43,1007. 

BOAIOM  09  EnGINSHBS. 

1874.  To  investigate  and  repoirt  on  pennaneat  plan  for  reclamation  of  alluvial 
basin.  Consider  resort  to  cnt^ofb  dangerous ;  division  of  tributaries  impracti- 
cable; resarvoirs  for  holding  flood-water  impracticable;  artiflcial  outlet  im- 
practicable ;  permanent  system  of  levees  only  practicable  plan ;  general  con- 
siderations, '75,  i,  39,  539,  664. 

(Minors  Warren  and  Abbot,  Captain  Benyaurd,  and  Messrs.  Sickles  and  Herbert.) 

1877.  To  investigate  and  report  on  the  protection  of  water  front  of  Vicksburg. 
Preliminarv  report,  '78,  642.  Final  report.  '78, 638.  Recommend :  let,  protec- 
tion of  Delta  Point ;  2d,  construction  of  bar  dike  from  De  Sota  Island ;  3d, 
dredging  on  inner  bar ;  4tb,  diversion  of  Yazoo  River,  '78,  638. 

(Colonel  Simpson,  Migor  Suter,  and  Oaptai^i  Benyaurd.) 

1877.  To  investigate  and  report  on  the  protection  of  water  front  of  New  Orleans. 
Beeommend  protection  oi  banks  by  pile  and  bmsh  revetment  and  brush  mats ; 
estimated  cost,  $476,000,  '78,  85,  614.  616;  '79,  875. 

(M^r  Weitsel,  Captains  Howell  and  Benyaurd,  and  Messrs.  Hanrod,  D'Heme- 
conrt,  and  Wood. ) 

1878.  To  investigate  and  report  on  low- water  improvement  below  Cairo  and  the 
effect  of  a  permanent  system  of  levees.  General  considerations  of  improve* 
ment,  '79,  1006.  Board  consider  that  a  low-wat<er  depth  of  10  feet  would  sat- 
isfy demands  of  commerce,  '79, 1011.  That  the  improvement  should  be  effected 
by  narrowinff  the  shoal  and  wide  reaches  of  the  river  to  about  3,500  feet,  and 
protection  of  caving  banks,  '79, 1014.  That  construction  be  determined  by 
trial,  '79, 1013.  That  one  of  the  worst  plaeos  shonld  be  selected  for  trial,  '79, 
1013.  Board  consider  that  eonmieree  would  be  benefited  by  a  permanent  sys- 
tem of  levees,  and  that  taken  in  connection  with  a  low-water  improvement 
would  be  an  aid  to  navigation,  ^9,  1017,  1018. 

(Colonels  Barnard  and  Tower,  Lientenant-Colonel  Wright,  and  Majors  Comstock 

and  Suter./ 
Enoihexbs  IK  Charob. 
Lieut.  Col.  W.  F.  Raynolds.    Report  on  Vicksburg  Harbor,  *71,  377. 
Mai.  C.  R.  Suter.    Reports  on  Mississippi  between  Cairo  and  New  Oiieans,  '75,  ii, 

496*  '78,  841. 
Capt.  V.  H.  h!  Benyaurd.    Reports  on  Memphis,  '77,  490;  '78,  637;  '79,  979. 

Reports  on  Vicksburg,  '78,  637 ;  '79,  974.    Reports  on  establishment  of  gauges, 

•76^  i,  600;  '77,  493;  '78,  646;  '79,  982. 
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£  nffiaeers — Continned. 
Engineers  in  Chabge — Continued. 
Capt.  C.  W.  Howell.    Reports  on  New  Orleans,  '78,  614;  '79,  873.    Reports  oa 

establishment  of  gauges,  '75, 1,  533. 
Maj.  W.  £.  Meirill.    Beport  on  establishment  of  ganges,  *72,  426 ;  '73,  517 ;  '74, 

i,  487. 
Mai.  C.  B.  Comstook.    Reports  onsurvey  of  Mississippi,  *77, 1106;  '78^  1356;  '79, 
1891. 

Capt.  C.  R.  Snter.    Report  on  VicksbnMr,  *71,  378. 

G.  Barney.    Report  on  Memphis,  '79,  980. 

T.  G.  Dabney.    Reports  on  Vicksburg,  '78,  644 ;  *79,  976. 

Capt.  H.  M.  Adams.    Reiwrts  on  surrey  of  Mississippi,  '77, 1110;  '78;  1^8. 

Lieut.  D.W.Lockwood.    Reports  on  survey  of  MissisBippi,  '77,  1197;  '78;  1381: 

'79,  1922. 
J.  A.  Okerson.    Report  on  survey  of  Mississippi,  '79,  1931. 
J.  Eisenman.    Report  on  survey  of  Mississippi,  '79,  1935. 
J.  H.  Darling.    Report  on  survey  of  Mississippi,  '79, 1938. 
L.  L.  Wheeler.    Report  on  survey  of  Mississippi,  '79, 1942. 
J.  B.  Johnson.    Report  on  survey  of  Mississippi,  '79|  1968. 
Lieut.  C.  F.  Powell.    Report  on  survey  of  Mississippi,  '78,  1385. 

F.  W.  Lehnaetz.    Report  on  survey  of  Mississippi,  '78, 1386. 

G.  Y.  Wisner.    Reports  on  survey  of  Mississippi,  '78,  1395 ;  '79, 1930. 
Lieut.  P.  M.  Piioe.    Report  on  survey  of  Mississippi,  '79,  1929. 

Estimates. 

By  Capt.  C.  R.  Suter,  1871,  for  preventing  threatened  out-off  at  Yicksbnrir,  ^747^^ 
'71,  382. 

By  Board  of  Engineers,  1877,  to  protect  and  improve  water  front  of  ViekBbni^  after 
the  formation  of  the  cut-off,  $1,830,000,  '78^  88,  638,  641. 

MaJ.  H.  L.  Abbot,  1869,  for  repairing  and  perfecting  levees  ijdl  Louisiana,  $15,OSO,00D: 
in  Mississippi,  $4,150,000;  iu  Arkansas,  $19,oS>,000,  »69,  328,  330,  332,  334,  3R 
347 ;  '70,  405;  '74,  i,  382,  391. 

By  Board  of  Engineers,  1874,  to  close  existing  bre^iks  in  levees,  $3,459,450,  '75, 1 
562.  For  perfeoting  present  system,  $45,909,600,  '75,  i,  563,  593, 627.  Foe  sm- 
vey  of  alluvial  basin,  $300,000,  '75, 1,  537,  561. 

By  Capt.  W.  H.  H.Benyaurd,  1877,  for  proteoting  water  front  of  Memphis,  $170,000. 
'77,  78,  492. 

By  Board  of  Engineers,  1877,  for  protection  of  the  water  front  of  Now  Odeaas, 
$476,000,  '78,  616;  '79,  878. 
Expenditwres. 

By  State  of  Louisiana  on  levees,  '69,  329. 
Finaaclal  Statements* 

For  improvement  at  Yiclcsburg,  '78,  88,  638 ;  '79, 117,  975.    Memphis,  '78^  88, 6S7: 
'79,  117,  980.    New  Orleans,  '79, 107,  878. 
Operatioas« 

1878-79.  Protection  of  Delta  Point  (Vicksburg)  by  hired  labor,  '79,  975,  977. 

1878-79.  Protection  of  city  front  of  Memphis  by  hired  labor,  '79, 117, 979,  SSL 

1878-^79.  Protection  of  city  front  of  New  Orleans  by  hired  labor,  '79,  107,  87a 

Establishment  of  gauges,  '72,  57,  426,  428 ;  '73,  517 ;  '74,  i,  487 ;  '75,  i,  533  ;  '76,  i 
600;  '77,  494;  '78^  646 ;  '79,  982. 
Physical  Characteristics. 

Physicalgeography  of  delta,  '75,  ii,  498;  '79,  854.  Cut-offs,  formation,  «t  Vicks- 
burg, '71,  378  ;;'78,  643:  formation  generally,  '75,  ii|  498;  '79,  1010;  ii^nrioia 
action  of,  '75, 1,  540,  575,  ii.  499.  Bars,  length  of,  '78,  841 ;  '79^  1011.  Fonuft^ 
tion  of  gravel  bars,  '75,  ii,  508 ;  '78,  842.  Formation  of  sand  b^rs,  '75,  il,  502. 
506,  508;  '79,  1010.  Width  of  river  at  bars,  '75,  ii,  509.  Bafifcs,  chaxarter 
of,  '75,  i,  546,  549,  ii,  498,  505;  '79.  1197;  caving  of,  '71,  379;  '75,  i,  498,  5t«: 
'78,  615,  838,  646;  '79,  975,  1011,  1013.  Bed  of  river,  '75,  i,  546,  549,  ii,  4S»?, 
505 ;  '79,  1197.  Depth  of  alluvial  bed,  '75,  i,  626 ;  '79,  856.  G«o1o^  of  allu- 
vial bed,  '79,  855.  Slope  of  river,  '75,  u,  501 ;  '79, 1009,  1928,  1934.  Velocity 
of  river,  '79,  1009.  Sand  waves,  '75,  ii,  502,  504  ;  '79,  1892, 1963,  1967 ;  dimen- 
sions of,  '79,  1924,  1933.  Sediment,  amount  of,  '69,  325,  339;  '72,  439;  '75,  i. 
541 ;  '79,  1009;  observations  on,  '75,  ii,  510;  '79,  1927,  1933,  1964,  1968.  Flood*. 
'68,  471 ;  '69,  321,  327,  335 ;  '75,  i,  541,  553,  556,  594,  606,  676 ;  '75,  ii,  £07 :  '76l 
i,  616;  '79,  1009:  compared  with  the  Nile,  '69,  321,  327;  ontributariest.  '75.  i. 
634 ;  effect  of,  on  levee«,  '68»  471 ;  '74,  i,  382 ;  '79, 1017 ;  effect  of  on  banks,  '7Z 
436;  '79,  1009 ;  effect  of,  on  improvements,  '79,  1014.    Discharge,  '€9.  3;SS,  339; 
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'75,  i,  574,  580 ;  '79, 1009.  Crevasses ;  table  of,  '75,  i,  543.  572,  590,  612;  effect 
of,  '75,  i,  541.  Levees ;  breaks  in,  '74,  i,  382 ;  '75,  i,  590,  612;  caving  of,  '75,  i, 
608;  '79,  1017;  on  the  NUe,  '75,  i,  556.  Bends:  effect  of,  '79,  1008.  Bottom 
lands,  '68,  468;  *79,  1016.  Bainfall  in  lower  valley,  '75,  1,  571.  Mud  lumps; 
formation  of,  '75,  i,  626.  Widtli  of  river  and  valley,  '75,  ii,  497 :  '78,  844,  847 ; 
'79,  1009, 1010.  Mississippi  compared  with  Vistula,  '79,  1012. 
Plans. 

By  General  B.  S.  Boberts.  1868,  for  reclaiming  the  waste  lands  of  lower  river,  by 
levees  with  waste  weirs,  etc.,  considered  impracticable,  '69,  51,  312,  320,  323. 

Of  the  Memphis  aid  St.  Louis  Bailroad  Oompany,  1868,  to  bnfld  a  railroad  levee  on 
west  bank  of  river.  '68,  468 ;  '74,  i,  382. 

For  prevention  of  flooas  by  diversion  of  tributaries,  holding  reservoirs,  and  arti- 
ficial etitlets,  considered  impracticable,  '75,  i^  540,  564,  570. 

For  improvement  of  Mississippi  from  Cairo  to  New  Orleans,  to  a  depth  of  10  feet, 
as  proposed  in  Transportation  Boute,  Third  Subdivision,  Mississippi  Biver,  con- 
sidered possible,  but  at  present  impracticable  from  its  cost,  '75,  li,  520. 


Private  aad  Corporate  IVork. 

Memphis  and  St.  Louis  Bailroad  Company  propose  a  railroad  along  west  bank  of 
Mississippi,  '68,  468 ;  '74,  i,  382.  Condition  of  State  levees,  '69,  338 ;  '74,  i, 
380 ;  '75,  i,  588,  596,  599.  Necessity  of  co-operation  between  States  and  gen- 
eral government  in  building  levees,  '70,  405;  '75,  i,  565,  595,  600;  '79,  1020. 
Difficulty  of  co-operation,  '79, 1021.  Expenditures  by  State  or  Louisiana,  '69, 
329. 
Projects. 

By  Brigadier-General  A.  A.  Hurai^reys,  1866^  for  a  system  of  levees  fh>m  Cape 
Girardeau  to  Gulf,  to  confine  flood  discharge  to  channel,  '69,  335,  344 ;  '73,  438 ; 
'74,  i,  392;  '75,1,564.574.     • 

By  Maj.  H.  L.  Abbot,  1870,  for  the  establishment  of  gauges  on  western  rivers,  for 
the  purpose  of  perfecting  ir  formation  concerning  floats,  '70,  402. 

By  Mi^.  W.  E.  Merrill,  1872,  for  establishing  telegraphic  communication  between 
gauges,  '72,  435. 

By  Board  of  Engineers,  1874,  to  reclaim  and  protect  alluvial  basin  by :  1st,  opening 
and  maintaining  Atchafalaya  and  La  Fourche  Biver  outlets;  2d,  by  general 
system  of  levees  from  Cape  Girardeau  to  Gulf,  '75,  i,  564,  674. 

By  MaJ.  C.  B.  Suter,  1875,  for  gradual  low-water  improvement  of  the  Mississippi, 
between  Cairo  and  Gulf,  by  contraction  at  wide  shallow  places,  b^  means  of 
transverse  dikes  and  closure  of  side  channels,  and  by  use  of  training- walls ; 
dikes  to  be  composed  of  brush  and  stone ;  dredging  to  be  resorted  to,  in  has- 
tening or  assuring  the  formation  of  channels  at  sites  selected,  '75,  ii,  512.  An 
increase  of  low-water  depth  from  4^  to  6  feet  all  that  should  be  at  present 
attempted,  '75,  ii,  496,  519,  520.  General  considerations  affecting  the  improve- 
ment, '75.  ii,  496;  '78,  842. 

By  Board  of  Engineers,  1878,  to  improve  the  river  below  Cairo,  to  low- water  depth 
of  10  feet,  by  contraction  at  wide  shallow  places  to  about  3,500  feet,  and  by  the 

Srotection  of  caving  banks,  '79,  1008, 1011,  1013, 1014.  The  construction  to  be 
etermined  by  experience  derived  from  the  improvement  of  one  of  the  worst 
places,  '79, 1013. 

By  Captain  Suter,  1871,  to  provent  threatened  cut-off  at  Vioksburg,  by  a  continuous 
shoro  protection,  covering  river  bank  and  extending  out  into  nver  l>ed ;  esti- 
mated cost,  12,747,535,  '  71,  381,  382. 

By  Board  of  Engineers,  1877,  to  protect  water  front  of  Vioksburg  (after  fimnation 
of  cut-off)  by :  1st,  protection  of  Delta  Point  firom  erosion  ;  2d,  construction  of 
bar  dike  at  De  Soto  Island ;  3d,  dredging  of  inner  bar;  4th,  diversion  of  Yazoo 
Biver:  estimated  cost,  $1,830,000,  '78,  638,  641 ;  '79,  974. 

By  Capt.  W.  H.  H.  Benyaurd,  1877,  to  protect  water  front  of  Memphis  by  shore  pro- 
tection for  a  distance  of  7,600  linear  feet ;  estimated  cost,  $170,000,  '77,  78,  492; 
•78,637;  •79,979.  '  iv      ,      ,        ,      ,        , 

By  Board  of  Engineers,  1878,  to  protect  water  front  of  New  Orleans  by  a  shore  pro- 
tection of  pile  and  brush  revetment,  aided  by  brush  mats  placed  on  shore 
slopes;  estimated  cost,  |476,000,  '78,  614,  616;  '79,  875. 

Examination  between  Cairo  and  New  Orleans,  '75,  ii,  496. 

ie77.  Survey  between  Cairo  and  Gulf,  under  direction  of  Lake  Survey,  began,  •77, 

1106.    Progress  of,  '78,  1356;  '79,  1891,  1922,  1931. 
Survey  at  Vicksburg,  '71,  378 ;  '78,  644. 
Survey  at  Memphis,  '78,  637. 
Survey  at  New  Orleans,  '78,  614. 
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8vrF€)r9— Contiiiued. 
JBunreys  oear  Lake  Conooidia,  La.,  and  Cowpeii  Bend,  Miaa..  ordezed  Vy  Kt  q< 

karch  3, 1879,  '79, 118. 
Maps. 
Of  Yicksboig  Harbor,  '78;  644.    Of  Hiniaiippi  from  Uands  No.  8  to  No.  115,  '75, 
ii,520. 

[L.  Y.  S.] 
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Appr^^itettoB0« 

lffi9(8iirvey) |500.    ActofMarehl 

1636.  For  increaang  depth  oi  water  in  month  of. .  75, 000,  '66;  iii,  37 ;  '70;  £5^ 

1837.  For  removal  of  obatractiona  at, etc 120,000,  *ee,  iii,  37;  '70;  3& 

1H50  (survey)  50,000.    Act  of  September  3D. 

1852  (survey) 50,000.    Act  of  Aagiut  2L 

1852.  For  opening  ahip-canal  thzongh  most  con-  ^ 

venient  pasa of 75»000  ] 

1856.  For  improvement  of  South  Pa«s  and  Pass  >'66b  iiL  37 :  '70^  3Si 

l^rOutre 330,000  ] 

1866.  For  improving  month  of  river 75, 000  J 

1867 200.000, '70,325. 

1868  (allotment) 50,000, '70,  325. 

1869  (allotment) 85, 181, '69,  S3 ; '70^  %S.  1« 

of  April  10. 

1870 300,000, '71,  5U. 

1871 125,000, '71,514. 

1872 155,000, '72,  553. 

1873 125,000, '73.  124,600. 

1874,  AprU 30, 000, '74,  i,  72, 68a 

1874,  June 130,000,  '74,  i,  TSL  688. 

1874,  June,  for  survey 25,000.    Act  of  June  23,  ISTi 

1875 250,000,'75,  i,  830, 

1876.  Forsurvey 15,000.    Act  of  Augnsfc  li 

1876 100,000,  '76^  i,  549;  '77,431 

1877  (allotment) 12, 000, '78,  82. 

1878(8urvey) 15,000.    Actof JnnelS. 

1879  (survey) 24,000.    ActofMaithi 

Total  to  1879 $2,506,681. 

Appropriations  to  be  returned  to  Treasury.  '71,  515 ;  '72,  553 ;  '73, 600.    StatemeBti 
of^  appropriations,  '74,  i,  688;  '75,  i,  830;  '77,  73,  434.    Method  of  mtki^ 
appropriations  destroys  value  of  improvement  made,  '70,  323. 
Commerce. 

Importance  of  improvement,  '66,  iv,  241;  '69,  265;  '70,  345;  '74^  i,  778,793,79:, 
801 ,  608.  Number  and  draught  of  vessels  passing  mouth  in  1869^0,  '69;  964 ;  is 
1870-71,  '71,  511;  in  1871^2,  '72,  5ri8;  fu  187^-73,  '73.  601:  in  1873-74,  H 
i,  683;  in  1874-'75,  '75,  i,  82J;  in  l«75-'76,  '76,  i,  550;  in  1876->77,  '77,  4«.  Si» 
of  larger  vessels  passing  mouth,  '74,  i,  817,845.  Effect  of  work  doneoncoB- 
merce,  '72,  554 ;  '73,  598.  Importance  of  reliable  and  adequate  outlet  fer  obb- 
meroe  of  valley,  '74,  i,  778,797,801.  Necessity  for  buoys,  and  su^gestioDs  coc- 
cemiug,  '67,  367.  Vicious  action  of  pilots,  and  tow-boat  aflsociaticHi,  '6^  ^< 
'71,  514 ;  '72,  552;  '73,  596,599.  Action  of  Congress  concerning  (see  Legiib- 
tiou). 
Contracts. 

With  H.  Tyler,  1866,  for  formation  and  maintenance  of  channel  on  Southwest  PaA 
'66,  iv,  243.  Annulled  1867  for  inadequate  character  of  means  used,  '67,  38, 3BS: 
'70,  324.— With  Atlantic  Works,  Boston,  1868.  for  construction  of  dredge-beat. 
$-223,000,  '68,  478.  Extension  of  time  granted,  '68,  479.  Completed  May,  l!^^ 
'68,  479. -With  J.  Roach,  1871,  for  a  second  dredge,  simihur  to  first,  '71.  SB' 
completed  1872,  '72,  553. 

Proposals.  Recommendations  concerning  method  of  making,  '66,  iv,  2S9.  ta 
forming  and  maintaining  channel  at  Southwest  Pass,  1866,  '66^  i  v,  243.  Forcoa- 
structiou  and  delivery  of  dredee-boat  Essayons,  '68,  475.  Rejected  as  exce- 
sive,  '68,  476.  New  proposals  for,  '68,  477.  For  second  dredge-boat,  Genew 
MoAlester,  '71,  512. 
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l>erense. 

Saitable  defense  for  proposed  sMp-canal  at  Fort  Bt.  FhUip,  *74^  i,  SSU* 
I>ocmneat8«    (Not  printed  in  reports. ) 

U.  Doo.  173, 24th  Cong., *2d  Sees. ;  H.  Uoc.  2, 26tb  Cong.,  8d  Sees.,  '74,  i,  781, 794.    H. 
Doe. 5, 36th  Cong.,2d  Sess./66^  iy,240;  '67,  368. 
Engineers. 

CH1£F  of  ENOIKBBR&. 

Beports, -66^  iii,  84;  '67,37;  '68»56,483;  '69,46:  '70,61,332;  '71,  64 ; '72,  60 ; 
•73,  63;  '74, 1,  72,  776,  854;  '75,  i,  37,  38,  78,  96d,  966,  968,  972;  '76^  i,  74 ;  '77, 
72;  '78,82. 

In  relation  to  bill  aothoriBlng  parties  to  take  possession  of  Pass  h  I'Ontre,  for  oon- 
strnction  of  canal ;  eonclnsion  adverse,  '68,  483. 

Letter  of,  to  Sir  Charles  Lyeli,  oonoemlng  delta  of  Mississippi  Biyer,  '70,  365;  to 
T.Lyman,  conoeming same,  '70,  376. 

Beport  reviewing  application  of  jetties  to  the  improvoment  of  month  of  Mississippi 
Biver;  rate  oi  bar  advance,  '74,  i,  854.  Absence  of  littoral  currents,  Qulf  car- 
rents  will  not  be  modified  by  Jetties^  '74,  i,  856.  Comparison  of  Snlina,  month 
of  Danube,  with  Sonth  Pass;  reason  for  encoess  of  Jetty  system  at  the  Dannbe, 
'74,  i,  856.  Method  of  bar  formation  at  month  of  Mississippi  Biver,  '74,  i,  868. 
Snlina  bars  have  no  resemblance  to  bars  at  mouth  of  Mississippi  Biver,  '74,  i, 
859.  Jetties  would  require  annual  advance,  '74,  i.  860.  Annual  deposit  on  bot- 
tom of  Gulf,  not  reduced  by  Jetties;  rate  of  bar  advance,  '74,  i,  865.  Cost  and 
maintenance  ^jetties,  '74,  i,  866.  Application  of  Jetty  system  to  mouth  of 
Bh6ne,  '74,  i,  888.  Memoranda  concerning  improvement  of  entrance  to  Missis- 
sippi Biver  by  Jetties,  '75,  i,  959, 966, 968,  i^2. 
Boards  of  Engikeibrs.  « 

1837.  Becommend  dredging  with  bucket  dredges  at  month  of  river,  '70,  333:  '74, 
i,806,841. 

1852  (for  application  of  appropriation  of  175,000).  Becommend  (1)  stirring  up 
bottom;  (2)  if  this  fail,  dredging  with  buckets;  (3)  if  both  fail,  then  parallel 
jetties  at  mouth  of  Southwest  Pass  (foir  which  an  additional  appropriation  of 
$150,000  was  asked) ;  (4)  if  needed,  the  closing  of  lateral  outlets ;  (5)  should  all 
&il,  a  ship-canal  might  be  resorted  to,  '66^  iv,  237 ;  '70,  323 ;  '74,  i,  793, 806, 841. 

(Commodore  Latimer,  U.  S.  N.,  Maiofs  Chase,  Beauregatd,  and  Barnard.) 

1856.  Becommended  deepening  of  Southwest  Pass  by  stirring  up  bottom,  '66^  iv, 
237 ;  '70,  323,  334,  338 ;  '74,  i,  793, 806, 842.    (See  Projects. ) 

1873.  Be]>ort  upon  plan  (submitted  by  Capt.  C.  W.  Howell)  for  ship-canal  oqn- 
necting  Mississippi  Biver  with  Gulf  of  Mexico,  '74,  i,  823.  Board  consider  that 
the  constmotion  of  a  canal  across  Fort  St.  Philip  peninsula  presents  no  extra- 
ordinary engineering  difflcnlties.  Precise  location  c»f  line  and  estimates  of  cost 
require  more  detailed  examination,  '74^  i,  823.  Debouch^  of  canal  into  Isle  an 
Breton  Pass  approved ;  also  location  (generally)  of  inner  end  on  straight  part 
of  river  below  Fort  St.  Philip ;  doubtful  practicability  of  founding  lift-lock  by 
plan  of  surrounding  coffer-dam,  '74,  i,  824.  Becommend  following  modi^ca* 
tions  (see  Projects) ;  lock  chamber  to  be  600  feet  long,  60  feet  to  65  feet  wide, 
depth  of  water  on  miter  sill  25  feet ;  side  slopes  of  cAnal  1  foot  upon  4  feet ;  jet- 
ties will  require  increased  dimensions ;  more  data  required  for  location  in  detail, 
and  close  estimate  of  cost,  '74,  i,825. 

(Colonel  Barnard,  Lieutenant-Colonel  Newton,  Majors  Gillmore,  Warren,  Craig- 
hill,  and  Weitzel,  and  Captain  Howell.  Colonel  Barnard  not  fully  concurring, 
submits  minority  report). 

Minority  report  considers  that,  assuming  canal  to  be  built,  a  more  comprehensive 
study  required  to  fix  location  and  details  of  cost ;  before  resorting  to  canal,  the 
superior  advantages  of  natnral  mouths,  and  probability  of  utilizing  them,  should 
be  considered,  '74,  i,  826.  Badical  change  in  location  desirable,  '74,  i,  829. 
Stability  of  lock  foundations  insufficient,  '74,  i,  830.  Engineering  difficulties 
underrated,  '74,  i,  831. 

Communication  of  Lieutenant-Colonel  Newton  reviewing  minority  report,  '74,  i, 

86a 

Beport  of  same  board  on  improvement  of  passes  as  an  alternative  to  or  in  conneo* 
tion  with  the  canal.  Pass  h  TOutre  assumed  to  be  improved ;  depth  of  25  feet 
required ;  Jetties  2,200  feet  apart  and  each  24,000  feet  long,  '74,  i,  833.  Closure 
of  north  month  of  pass  necessary ;  delicate  and  difficult  work  of;  general  devel« 
opment  of  delta  sufficient  to  destroy  the  most  skiUfhlly  designed  works,  '74,  i, 
834.  Ultimate  filling  of  area  ahead  of  Jetties ;  difficulties  of  improving  by  Jet- 
ties; relative  advantages  of  i^  FOutre  and  Southwest  Passes,  '74,  i,  836.  Means 
used  and  "results  obtained  in  improving  Vistula  and  Dannbe,  '74,  i,  837.  Con. 
stitute  no  precedent  in  improvement  of  month  of  Mississippi,  '74,  i,  838.    Stir. 
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ring  cannot  be  relied  upon  beyond  Id  feet  in  depth;  oannot  be  made  a  ftobetitata 
for  proper  project ;  shoald  be  continued  nntil  proper  project  is  comj^leted,  '74, 
iy  839.  Project  of  canal  o^Gars  best  and  most  certain  means  of  attwLning  proper 
outlet  to  ocean,  '74,  i,  840. 

Minority  report  of  Colonel  Barnard  reviews  of  past  efforts  to  remoye  bars ;  oon- 
dnsions  and  recommendation  of  previous  boaixls,  '74,  i,  841.  Sueoess  of  stirring 
since  1867, '  74,  i,  842.  An  attainable  dept  h  of  20  feet  possible,  which  is  adequate 
for  commercial  purposes,  '74,  i,  844.  Plan  of  jetties  offers  a  probable  attainmeDt 
of  deep  water,  '74,  i,  84&.  Discossion  of  the  application  of  jetties  to  Danube, 
Oder,  Vistula,  and  Khdne,  '74,  i,  846.  iLpplication  to  Mississippi  Biver,  '74,  i, 
850.  Closing  of  North  Pass  of  L  FOutrH  not  desirable ;  construction  of  jetties  do; 
as  expensive  as  indicated  by  mi^jority  report,  '74,  i,  851.  Sonth  Pass  should  be 
selected  for  trial  of  jetties ;  action  of  jetties  will  retard  bar  advance ;  cost  of 
jetties  a  fraction  of  cost  of  canal,  '74, 1,  862.  Inestimable  value  of  open  ri^er 
mouth  navigation  as  opposed  to  canal,  '74,  i,  853. 

Minority  report  of  M^jor  Warren :  data  for  detailed  estimate  not  possessed ;  canal 
only  project  that  meets  deraancU of  United  States;  feasibility  of;  caoal  ahould 
be  tried  first,  '74,  i,  853. 

Review  of  minority  report  by  Lieutenant-Colonel  Newton,  '74,  i,  871. 

Beview  of  entire  question  by  Chief  of  Engineers,  '74,  i,  854. 

(Colonel  Barnard,  lieutenant-Colonel  Newton,  Mojors  Gillmore,  Warren,  Craig- 
hill,  and  Weitzel.  and  Captain  HowelL  Captain  Howell  dissentii^  in  one  point, 
viz,  that  probable  depth  to  be  maintained  by  dredging  is  20  feet.  Colonel  Bar- 
nard and  Major  Warren,  not  faUy  concurring,  submit  minority  reporta.) 

1874.  To  determine  best  method  of  obtaining  and  maintaining  a  sufficient  depth 
of  water  at  mouth  of  Mississippi  Kiver,  either  by  canal  from  river  to  golf  or  by 
deepening  natural  outlets  of  river,  '75,  i,  948.  The  board  visit  Europe  for  ex- 
amination and  information ;  conclusions,  '75,  i,  949. 

Various  canal  routes  considered :  that  commencing  5^  miles  below  Fort  St.  Philip 
and  debouching  behind  Sable  Point  considered  ben ;  length  6^  miles ;  canal  20u 
feet  at  bottom,  308  feet  at  top,  27  feet  deep ;  lock  near  river  7  feet  lift ;  dime d- 
sion  200  feet  by  65  feet,  on  grillage  foundation ;  guard  gates  above  and  below 
lock,  '75,  i,  950.    Details  of;  956. 

By  deepening  natural  outlets  of  river ;  methods  proposed ;  that  by  stinin^  inad- 
missible beyond  depth  of  20  feet,  '  75,  i,  951.  Plan  of  parallel  jetties  adopted  in 
discussion,  '75,  i,  952.  South  Pass  selected ;  jetties  to  be  900  feet  apart,  begin- 
ning at  30  feet  water  within  bar  and  running  to  30  feet  without ;  loogth  of  each 
jetty  11,900  feet ;  details  of,  '75,  i,  953.  Puture  rate  of  extension  of  bar,  1,OCO 
feet  in  10  years,  '75,  i,  954.  ImprDvemont  of  South  Pass  by  jetties  reeom- 
mended  in  place  of  canal,  '75,  i,  955.  Becommendation  that  entire  amount 
for,  bo  made  at  once  available.  '75,  i,  956.    Details  of  plan,  '75, 1,  958. 

(Lienteuant-Colonels  Wright  ana  Alexander,  Major  Comstock,  Mee6rs4  H.  Mitch^ 
T.  £.  Sickles,  W.  M.  Roberts,  and  H.  D.  Whitcomb.) 

Lieut.  Col.  H.  G.  Wright  does  not  concur  in  judgment  of  board  as  to  the  probabk 
success  of  jetty  system,  and  considers  that  the  canal  project  offers  reasonable 
chances  of  success,  hence  gives  it  preference,  '75,  i,  956.    (See  Chief  of  Engi- 
neers.) 
Enoikeejis  in  Charob* 

Maj.  M.  D.  McAlester,  1866-'68.    Eeports,  '66,  iv,  236 :  '67,  362 :  '68,  474. 

Mig.  F.  £.  Prime,  186d-'69,  '69,  46. 

Lieut.  W.  D.  Payne,  1869,  '69,  46. 

Capt.  C.  W.  Howell,  1869-78.  Reports,  '69.  859;  '70b  J«6;  '71,  508;  '72,  551; 
'73,  596 ;  '74,  i,  682, 778;  '75, 1, 822;  '76^  i,  544 ;  '77,  419 ;  '78, 597.  On  ship-canal 
connectiag  Mississippi  l^ver  with  Gulf  of  Mexico^  '74,  i,  778. 

^SSI STANT8 

.      Lieut. D.W.Payne.    Beport, '68,  478« 

H.C.Collins, '77,  428. 
Estimates*    (See  also  Plans  and  Projects.) 

By  Capt.  W.  H.  Chase,  1837,  for  Fort  St.  Philip  ship-canal,  $8,619,299,  '74.  i,  7d5c 
•  By  R.  Montaigu,  1858,  project  for  ship-canal,  $2,665,882,  '74.  i,  822.    For  deepenisf 
Southwest  Pass  to  18  feet,  $129,500 ;  to  20  feet,  $200,000,  '66^  iv,  24U    JUmnjd 
amount  required  to  maintain  channel,  $400,000,  '74,  i,  777, 
By  Captain  Howell,  1873,  for  Fort  St.  Philip  ship*canal,  with  conneotiiur  Jetties, 

$7,370,803,  '74,  i,  788. 
By  Board  of  Engineers,  1873,  for  foregoing  project  modi£ed,  $10,273,000,  *74,  i,  ffiSu 
More  data  required  for  close  estimate,  '74,  i,  825. 
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By  Board  of  Engineers,  1873,  forimpTOTementofpaM&l'Ontre  by  Jetties,  $9,578,634, 
'74,  i,  835.    Uncertainty  of,  '74,  i,  835. 

By  Board  of  Engineers,  1874,  for  Fort  St.  Philip  sbip-canal,  $11,514,300,  '75,  i,  951, 958. 

By  Board  of  Engineers,  1874,  for  improvement  of  8oath  Pass  by  jetties,  |7,942, 110: 
of  Southwest  Pass  by  jetties,  |16,053,1^,  '75,  i,  955,959. 

By  Chief  of  Engineers,  1874,  for  Fort  St.  Philip  ship-oanal,  $13,000,000,  '74,  i,  866. 
For  improvement  of  Sonth  Pass,  $17,000,000 ;  for  improvement  of  Southwest 
Pass,  $23,000,000,  '74,  i,  867.    For  snrvey  of  Southwest  Pass,  1875-^6,  $16,656 : 
1876-77,  $10,342,  '75,  i,  976. 
Expenditures.    (See  also  Financial  Statements.) 

Annual  expenditure  required  on  any  plan,  '66»  iii,  34,  ir,  240:  '67,  362:  '68»  483: 
'70.516;  '72.554;  '74.1,807. 
Financial  Statements. 

•68»  482;  '69,  265;  '70,  328,346;  '71,  514;  '73,  600;  '74,  i,  688;  '75,  i,  830;  '76,  i, 
549;  '77,433;  '78,82,600. 
Ijeirlslation. 

Legal  enactments  required,  ffiving  officer  in  charge  of  public  works  a  Judicious  con- 
trol over  use  of  channels,  '71,  64,513;  '72.  60,552;  '73,  63,596,599.  Draft  of 
an  act  to  facilitate  execution  and  to  protect  certain  works  of  public  improve- 
ment, '71 
channels  < 
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Tiding  for  ox>erations  of  J.  B.  Eads  and  others  on  South  Pass,  '75,  i,  170. 
Operations. 

1837-'39.  Attempts  to  open  Southwest  Pass  by  dredginff  with  bucket  dredges  a  fail- 
ure, '70,  323,  334,338;  '74,  i,  792,  806,  841.  Further  operations  discontinued 
until  1852,  '74.  i,  841. 

1852-'53.  Deepening  of  Southwest  Pass  to  depth  of  18  feet;  subsequent  rapid  shoal- 
ing of  channel,^70,  323 ;  '74,  i;  841.  Further  operations  discontinued  until  1857, 
'70,  323. 

1857-'58.  Attempts  to  deepen  Southwest  Pass  by  jetties  proving  a  failure,  resort  wae 
had  to  stirring  and  harrowing  on  Southwest  Pass  and  Pass  ^  POutre,  '70^  323 ; 
'74,  i,  842.    :nirther  operations  discontinued  until  1860,  '70,  324, 335. 

1860-'61.  Deepening  of  Southwest  Pass  by  (contract)  use  of  scrapers;  further  ope- 
rations discontinued  until  1867,  '70,  324. 

1867-'68.  Completion  of  United  States  dredge-boat  Essayons,  and  deepening  of  Pass 
M'Outre,  '68»  479;  '70,  335;  '74,  i,  842. 

1968-^69.  Continued  operations  of  dredge-boat  Essayons  on  Pass  k  TOntre,  deepen- 
ing the  channel  from  11^  to  17  feet,  '70,  335;  '74,  i,  842. 

1869-^70.  Repair  of  dredge-boat  and  continuation  of  dredging  on  Pass  h  FOutre,  '70, 
326,336. 

1870-^1.  Operations  continued  on  Pass  h  VQutre  by  United  States  dredge-boat ;  sns- 
])ended  July,  1870,  and  not  resumed  until  1873 ;  operations  resumed  at  &>uth- 
west  Pass  and  channel  deepened  by  dredge-boat  to  19  feet ;  new  machinery 
attached  to  the  Essayons,  '71,  64, 508, 512 ;  '74,  i,  683. 

1871-^2.  Operations  of  Essayons  at  Southwest  Pass  maintaining  18^  feet  depth ; 
completion  of  United  States  dredge  General  McAlester  and  repair  of  the  Essay- 
ons.'72,  551, 553. 

1872-'73.  United  States  dredge-boats  in  operation  on  Southwest  Pass  until  March, 
1873.  when  they  were  transferred  to  Pass  ^  VOutre ;  construction  of  repair  doclc 
for  dredges,  '73,  596,601. 

1873-^74.  Operations  of  Southwest  Pass  abandoned  on  account  of  a  blockade  from 
grounded  vessels  and  consequent  transferment  of  dredging  to  Pass  &  FOutre, 
'74  i  684*  '75  i  78. 

1874-^75.  Maintenance  of  Pass  h  VOutre  to  a  depth  of  from  17  to  19  feet,  '75,  i,  824. 

1875-^6.  Operations  on  Pass  k  TOutre  suspended  August,  1875,  and  transferred  to 
Southwest  Pass,  '76,  i,  544. 

1876-77.  Continued  on  Southwest  Pass,  maintaining  a  depth  of  £rom  17  to  19^  feet, 
'77,419,435. 

1877-78.  The  improvement  of  South  Pass  by  jetties  having  obtained  a  depth  of  18 
feet  fhrther  operations  of  dredse-boat  discontinued ;  the  Essayons  transferred 
to  Sabine  Pass,  Texas ;  dredge-boat  General  McAlester,  with  entire  crew,  lost  at 
sea, '78,82,597. 

yoie,—Suh9equeni  reports  ofoperuiUm$  notpubUBhed  in  the  anmuil  report*  of  the  Chitf  of 
Engineers, 

Removal  of  bars  by  ordinary  dredging  a  failure ;  adequate  focalizing  Jetties  enor- 
mously expensive,  '66^  Iii,  24,  iv,  237. 
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twn  by  haRowing  the  eolj  plaa  that  luw  ptoT«d  efficiaBt»  '66^  iii,  3i 
It,  237 ;  '70,  325.    Channel  can  be  maiBtaiiied  only  by  oonatant  ditidgiag,  *74. 

HIatory  of  earty  opermtiona,  '70^  323.334,338;  '7^  i,  792,806,841. 

Favorable reaidtoobUiiiad  by  8abaeqveirtoperalkMM» '68^ 56;  'Sg.SSO;  *70t3S6.S4. 

Delayainoperatioiiacaa8edbyPiloto'andTow-BoatAaaoeiatioii,'G9^963;  '71,^4- 
'72,  566; '7a^  506,609. 

Depth  obtained,  and  what  ia  intended  by,  '74v  i  686. 

Operationa  of  J.  B.  Eada  at  Sooth  PasB,  '7S,  i,  980. 
Physical  Chmmcterislica* 

Ban  at  month  of  Miauaaippi  Rirer.  '66^,  !▼,  236;  '70^  322;  raie  of  adTanee  oC*7a 
32-^,  377;  '74,  i,  854,  867,850,  865;  '75,  i,  961,  968;  '77,  429 ;  oompoaitian  oC  IQl 
331.  371;  '77,  431;  method  of  fbnnation,  '74^  1,804,863,865;  '76^  i,  969;  ''deft' 
and  ^'deha"  ban ;  diatinetkm  between,  '79,  i,  967,  973 ;  ban  at  moatk  of  Dt&- 
ube  and  Rhine  diMimilar  to ;  while  thoee  at  mouth  of  BhAne  aie  aimilar  to  M»- 
sinippi  Biver,  '75, 1,  967,  973. 

AetinnofcaiTentainMlaBiaBippiBiTerat  high  and  low  water, '74,  i,  804,  863,36: 
onirenta  of  Golf  not  littoral,  '74^  i,  855 ;  77,  433 ;  sediment ;  amount  cairied  to 
Onlf;  '74,  i,  855,  862,  882 ;  not  greatest  when  velocity  is  highest,  '74,  i, 863;  '75, 
1,  966 ;  '77,  433 ;  velocity  thzongh  Breton  Island  Pass.  '74,  i,  790. 

Mnd  Inmps,  rising  of;  '70^  331 ;  '77, 431 ;  composition  of;  '70^  3S{,  372;  theory  of  6r< 
mati<m,  '77,  43L 

Physical  characteristics  of  delta,  '70,  362 ;  '74^  1,  790,  803,  814,  848,  852,  854,  85a. 
857,  839,  862,  865,  882 ;  '75,  i,  959;  '77,  429;  depth  o^  '74, 1,848,  ^2 ;  mg^oi, '9^ 
877 ;  delta  of  Nile  compared  with,  '74^  i,  804. 

Artesian  wella  at  New  Orleans :  record  of  specimens  from,  '70^  354 ;  dJecnssioa  oC 
'70,  358;  profile  of,  '70.  362. 

Examination  of  specimens  nom  bed  of  Mississtppi  Biver,  '70^  371. 

Physical  characteristics  of  Breton  Island  Soand  and  vicinity,  '74,  1,  782,  814, 838: 
settlement  of  foondations  on  clay,  '74,  i,  829,  830. 
Plama. 

List  ofi^ans  and  machines  piopassd,  '70^  338. 

By  B.  Boisflon  1832  (State  engmeer  of  LiOaisiana),  for  ship-canal  between  Wa»- 
slppi  River  and  Breton  Jsland  Sound, '74,  i,  780,  793,  a^ 

By  M^  W.  H  Chase,  1837.    (See  Projecta.) 

By  R.  Jfontaiga,  1852.  for  ship-canal,  commencing  7  miles  below  Fort  St.  PUHp. 
and  mnning  northeast  G  miles  to  Golf  of  Mexico^canal  100  feet  at  water  lice. 
30  feet  at  bottom,  24  ^t  deep;  locks400  feet  by  80feet;benne  15  feet  wide: 
banks  10  feet  high,  15  feet  at  top,  60  feet  at  base.  Railroad  on  bank  for  towmg 
vessels,  '74, 1,  781,  616,  827. 

By  McClintock  &,  Scott,  1868,  to  constmct  (without  cost  to  United  States)  a  canal 
thioogh  Pass  1^  I'Ontre,  '68^  483. 

By  J.  B.  Eads,  1875,  for  deepening  South  Pass,  by  jetties,  '75, 1,  37, 170,  96a  (See 
Pn^ecta.) 

No  plan  efficient  without  annual  expenditure,  *6S,  ill,  24,  iv, 
•71,  516 ; '72,  564; '74, 1,807;  that  of  hanw  ' 
iii,  24,  iv,  237 ;  '70,  325 ;  results  from  jett 
not  encourage  repetition,  '66,  iii,  24 :  Tack  of  reasonable  appropriation  a  diffi- 
culty in  maintaining  channel  by  dredging,  '77,  779 ;  previous  plans  have  bees 
directed  to  channel  300  feet  wide,  18  feet  deep,  '66^  iv,  239:  '74,  i,  806. 

Discussion  of  plan  of  Improvement  by  ship-canal,  '74,  i,  780,  793,  823,  826,  841, 86^: 
'75,  i,  949,  956 ;  by  jetties,  '74.  i,  806,  831,  833,  842,  853, 854, 878, 884 ;  '75,  i,  94% 
951,  958,  959,  966,  968, 972 ;  by  raking  and  stirring,  '66,  iu,  24,  iv,  237  ;  '67,  ZS^ 
367:  370;  '70,  323,  329,  338 :  '74,  i,  792,  804,  841,  874. 

History  of  Fort  St.  PhiUp  canal,  '74,  i,  793, 826. 

Memoranda  of  various  ship-canals,  '74,  1,  796,  817,  821. 
Projectfi. 

By  Board  of  Engineers,  1837,  for  deepening  Sonihwest  Pass  by  bucket  dredgesu  *70. 
323;  '74,1,792,806,841. 

By  Mi^.  W.  H.  Chase,  1837,  for  ship-canal,  beginning  2i  miles  below  Fort  Jaeksoc 
and  extending  7  miles  to  Isle  au  Breton  Pass ;  canal  100  feet  wide  at  top^  30  feet 
at  bottom,  30  feet  deep ;  locks  200  feet  by  50  feet  by  20  feet ;  connectiu|c  jetties 
100  feet  at  base.  20  feet  at  top,  raised  to  level  of  high-water,  '74,  i,  781, 794.  rrtf^. 
831.  ReTK>rt  ot  Col.  J.  J.  Afaiert,  1839,  caused  abandonment  of  prqj^U  '74.  i. 
781,  827. 

By  Board  of  Engineers,  1852,  for  deepening  Southwest  Pass  by  stirring  np  bottom. 
'66,  iv,  237;  '70.  323 ;  '74,  i,  793,  800,  841. 
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P  rojects— Continued. 
By  Board  of  ED^inoexa,  1856>  for  deepening  Southwest  Paee  by  stining  up  bottom ; 
this  was  united  (doubtingly  on  part  of  board)  with  sheet-pile  Jetties,  *6€^  iv. 
237 ;  '70,  :i23,  334,  338;  '74,  i,  793,  806,  842. 
By  Mai., M.  D.  McAlester,  18G6,  for  deepening  and  maintaining  obannel  on  Pass 
k  rOutre,  to  be  done  by  dredge-boats  specially  constructed,  '66^  It,  238;  '67, 
362,  364,  367,  370;  '68,  55;  '69,  46;  adrantages  of  Pass  k  rOntre.  *70,  343. 
By  Capt.  C.  W.  Howell,  1873,  for  ship-oanal  connecting  Mississippi  River  with  Gulf 
01  Mexico,  beginning  near  Fort  St.  Philip,  and  debouchlug  into  Breton  Island 
Sound ;  canal  bottom,  width  200  feet,  depth  27  feet ;  locks  400  feet  bv  80  feet, 
constructed  of  beton,  faced  with  granite;  guard  lock  on  Sable  Island;  Jetties 
connecting  mouth  of  canal  with  deep  water,  '74,  i,  781,  825;  modified  ^y  Board 
of  Engineers,  '74,  i,  825.    (See  Board  of  Bnffineers,  1873.) 
By  Board  of  Enffineecs,  18r3,  modified  project  of  Captain  HowelL    (See  Board  of 

Engineers,  1873.) 
By  Board  of  Engineers,  1874,  project  for  deepening  natural  outlets  of  river  (South 

Pass)  by  construction  of  Jetties.    (See  Board  of  Engineers,  1874.) 
By  J.  B.  Bads,  1875,  for  deepening  South  Pass  by  Jetties  not  less  than  700  feet  apart, 
and  running  m>m  30  feet  or  water  within  the  bar  to  30  feet  without ;  to  main- 
tain the  same  for  20  years  from  time  of  first  obtaining  the  depth  of  30  feet, 
channel  to  be  not  less  than  350  feet  wide,  '75,  i,  37,  170,  980. 
Secretary  of  "War. 
Regulations  fixed  by,  concerning  use  of  entrances  to  Mississippi  Biver,  while  in  pro- 
cess of  improvement,  '75,  i,  826. 
Surveys. 
1867.  Of  Southwest  and  &  I'Outre  Passes  by  Coast  Survey,  '67,  38,  362.    Results  of, 

'67  369  375 
1869.  Of  Southwest  Pass,  '70,  322,  330. 

Surveys,  '75,  513;  '73,  597;  '74,  i,  684 ;  '75,  i,  826 ;  '76,  i,  548;  '77,  428. 
Soundings ;  how  made ;  description  of  lines  and  leads,  '74,  i,  685.    Preoautions  to 

be  used,  '74,  i,  686. 
Maps. 
Of  mouths  of  Mississippi  River  in  1722, 1724, 1731 ;  location  of  center  line  of  pio^ 
posed  canal  (M%)or  warren);  delta  aecording  to  (Talcott's)'survev,  1838  *,  com- 
parative profiles  of  South  and  Southwest  Passes  and  Snlina  month  of  Danube ; 
comparaiive  charts  of  surveys  of  ld38-^67'-^4,  '74,  i,888. 
Map  showing  project  for  the  improvement  of  the  Rh6ne ;  comparative  profiles  of  ^ 

of  Sulina  mouth  of  Danube,  '75,  i,  974. 
Of  location  and  sections  of  Fort  St.  Philip  ship-canal ;  of  South  Pass,  with  loca- 
tion of  proposed  jetties:  sections  of,  '75,  i,  &58. 
Of  comparative  profiles  of  Southwest  Pass,  1868-71-76,  '77,  430- 
Of  Pass  k  rOutre.  '77,  434. 

[L.  Y.  S.]  . 


MISSISSIPPI  RITER  liETCES. 

[Tnelndiirg  "Bailroad  levee  on  the  weet  side  of  the  HlMlsdppl,"  '*  Bcclfdmfaig  waste  Isade  of  the 
Lower  MtosiMippl, "  *  *  Bepairing  andjoerfeotinff  pwsent  system  of  lerees  on  the  Mississippi  River, " 
"  Beclaaation  of  aUnvlal  basin  of  Misais^pi,''  and  '*  The  establishment  of  gauges  on  the  Mis- 
sissippi and  its  prineipal  tributaries,"  "JSflects  of  a  permanent  leree  system  below  mesth  of  the 
Ohio  Klver."] 

A]»pr»ilaneiis. 

I874.  For  iuYestigations  iu  relation  to  the  reclamation  of  alluTial  basin  of 

the  Mississippi  River,  '75,1,536 $25,000 

1876.  For  establishment  of  water  gauges,  '77,  78,  49:) 5,000 

1878.  For  establishment  of  water  gauges,  '78,  88,647 5,000 

1879.  For  establishment  of  water  gauges,  '79,  117,  982 5,000 

Total  to  1879 40,000 

Conmierce. 

Justification  of  improvement  of  levees,  '74,  i,  390 ;  '75,  i,  563, 595. 
Statistics,  '75,  l,&»;  '79, 1015,1019. 
Emsiiieers. 
Chi£f  of  Engineers. 
Reports  on  railroad  levee  on  the  west  of  Mississippi|/68,  54,  468.    Reclaiming 
waste  lands  on  Lower  Mississippi  River,  '69, 51, 322, 323, 327.    Levees  of  Missis- 
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E  ngriB^^ra— Continued. 
Chief  of  Engineers— Continued. 
'     sippi  River  from  the  Ohio  to  Gulf  of  Mexico,  '70, 405 ;  '74,  i,  380 ;  '79.  lOlS.  B«- 
lamation  of  alluvial  basin  of  Missiasippi,  '75, 1,536:  '79,  110,853.     The  esUh- 
lishxneut  of  gauges  on  Mississippi  and  principal  trlDutaries,  '70^  402;  '71.  fiC': 
'72,  57;  '73,  60;  '74,  i,  CO;  '75,  i,  70;  ^76,  i,  79;  '77,  78;  '78*  88;  '79,  117. 
Directing  Maj.  H.  L.  Abbot  to  report  on  repairing  and  perfecting  levees  on  tbi 
Mississippi,  >69,  328;  '74, 1,  394. 
Boards  of  engineers. 
1874.  To  investigate  and  report  on  a  permanent  plan  for  the  reclamation  of  the 
alluvial  basin  of  the  Mississippi  subject  to  inundation.    Consider  reaort  to  cut- 
offs  daneerous  and  useless,  *75,  i,  540, 564, 670.    Diversion  of  tributaries  impnr- 
tioable,  '75, 1, 540, 564, 670.    Reservoirs  for  holding  back  floods  also  imprac^e»- 
ble  from  lack  of  proper  size,  '75,  i,  540, 564, 670.    Artificial  outlets  as  dangerss< 
and  impracticable,  '75,  i,  541, 545, 564, 670.    Levees  the  only  practicable  pba, 
'75,  1,550,564,600.    Errors  of  present  system,  '75,  i,  550.    Section  of  levws 
'75, 1, 552, 553, 562, 566, 587, 593, 596, 626, 664.     Inspection  and  guarding  of.  'TS, 
i,  555.    Location  of,  '75,  i,  557.    Present  condition  of  levees,  '75^  i,  589,  s8k 
599.    Report  of  board,  '75,  i,  539,  678. 
(Majors  Warren  and  Abbot,  Capt.  W.  H.  H.  Benyaurd,  and  Messrs.  J.  £.  Sickles  aai 

P.O.  Herbert.) 
1878.  For  the  improvement  of  low- water  navigation  below  Cairo  to  rq^Mirt  <m 

"Effect  of  permanent  levee  system below  mouth  of  Ohio."    Bavd 

consider  that  a  permanent  system  would  develope  a  large  additional  commerce. 
'79, 1017.    And  that,  taken  m  connection  with  a  low-water  improvement,  wog^ 
be  an  aid  to  low- water  navigation,  '79,  1018. 
(Colonels  Barnard  and  Tower,  Lieutenant-Colonel  Wright,  and  Majors  Comstoek 
and  Suter.) 
Engineers  in  Charge. 
Maj.  W.  E.  Merrill,  l87a-'74.    Reports,  '72,  426 :  '73,  517 ;  '74^  i,  487. 
Capt.  C.  W.  Howell,  1874-75.    Report,  '75,  i,  53.^. 

Capt.  W.H.H.  Benyaurd,  1875-^—.    Reports,  '76^  i,  600;  '77.  493;  '78;  646;  '7* 
982. 
Estimates. 
By  Maj.  H.  L.  Abbot,  1869,  for  repairing  and  perfecting  levees   in  LooislaBi. 
115,020,000;  in  Mississippi,  $4,150,000;  in  Arkansas,  |19,060,000,  '69,  32?,  £i>. 
332,  334.  344,  347;  '70.  405;  '74,  i,  382,  387,  391. 
By  Board  oi  Engineers,  1875,  to  close  existing  breaks  in  levees  in  LoulaianAy  MisRS- 
sippi,  Missouri,  and  ArkansaiL  $3,459,450,  '75,  i,  562.    For  perfecting  pnwsi 
system  in  Louisiana,  Mississippi,  Missouri,  and  Arkansas,  $45,909,600.  '75,  i. 
563, 593, 627.    For  survey  of  alluvial  basin,  $300,000,  '75,  i,  537, 561. 
Expenditares. 

By  the  State  of  Louisiana  in  repairs  to  levees,  $2,661,516.13,  '69,  329. 
Operatioiis. 
1871-72.  List  of  gauges  established,  '72,  57,  426.  428. 

1872-79.  Establishment  and  repair  of  gauges,  '73,  517;  '74,  i,  487;  '75.  i,  533:  *7C; 

i,  600;  '77,  494 ;  '78,  646 ;  '79,  982. 

Physical  Characteristics. 

Floods  of  Mississippi,  '68,  471 ;  '69,  321,  327,  335;  '75,  i,  541,  553,  566,  694,  606,676: 

'76,  i,  616 ;  compared  with  Nile,  '69,  321,  327.    Floods  of  tribntariea,  '75.  I 

634.    Floods ;  effect  on  levees,  '68,  471 ;  '74,  i,  382 ;  '79,  1017 ;  effects  on  banks. 

'72,  436.     Discharge  of  Mississippi,  '69,  325,  339;   '75.  1,   574,   580.     Scdi- 

•     "ississippi, '69.  325;  '72,  439;  '75,  i,  541.    Le  '       .     -     — 


ment  in  Mississippi,  '69,  325;  '72,  439;  '75,  i,  541.  Levees;  breaka  in,  '74.1 
382 ;  '75,  i,  590,  612.  Levees  on  the  Nile,  '75,  i,  556.  Levees ;  caving  «r;  laK, 
'75,  i,  608.  Levees ;  caving  of;  cause,  '75,  i,  558 ;  '79,  1017.  Crevaaees ;  dStct 
o^  '75,  i,  541.  Crevasses ;  table  of,  on  Mississippi,  '75,  i,  542,  572, 590,  SlSt  Cut- 
offs ;  action  of,  '75,  i,  540,  575.  River  bottom ;  character  of,  '75.  i,  546, 519. 
Bottom  lands,  ^68,  468 ;  '79, 1016.  Physical  geography  of  delta,  '79. 854.  fiss- 
fall  in  lower  valley,  '75,  i,  571.  Mud  lumps ;  formation  of,  '75,  i,  681$.  Devtb 
of  alluvial  beds,  '75,  i,  626;  '79,  855.  Geology  of  alluvial  beds,  '79,  855.  De- 
scription of  gauges,  '72,  428;  '73,  523;  '74,  i,  ^. 
Plans. 
By  Greneral  B.  S.  Roberts,  1866,  for  reclaiming  waste  land  of  lower  MissiaBippi  V 
levees  with  waste  weirs,  so  as  to  allow  low  lands  to  be  flooded,  and  theaedimcst 
to  raise  the  land,  '69, 51,  312.  Also  to  increase  low-water  supply  of  Miaaiaaippi  bf 
draining  water  from  Lake  Michigan,  '69,  320.  Considered  impracticable,  '69, 
323.  Plans  of  cut  off.  diversion  of  tributaries,  reservoirs  for  holding  floods,  nA 
artiflcial  outlets  considered  by  Board  of  Engineers,  1875,  as  impracticable,  *7S^ 
i,  540,  564,  670. 
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JPlans—Continned. 

Of  the  Memphis  and  St.  Loais  Railroad  Company,  1868,  to  oonstmot  a  railroad 
levee  on  the  west  bank,  from  month  of  St.  Francis  River  t^o  connect  with  Iron 
Mountain  Railroad,  '68,  468 ;  '74,  i,  382.    Description  of  levee  from  month  of 
Ohio  to  month  of  Mississippi,  '74,  i,  380,  393. 
Private,  State,  and  Corporate  ITorlc. 

1865-^67.  State  of  Louisiana  expended  in  repair  of  levees  $^661,516.13,  '69,  325. 

1868.  Condition  of  State  levees,  '69,  338 ;  '74,  i,  380 ;  '75,  i,  588, 596, 599.    Necessity 
of  co-operation  between  State  work  and  general  government.  '70,  405 ;  '75,  x, 
565,595.600. 
Projects. 

By  Brig.  Gen,  A.  A.  Humphreys,  1868,  for  a  system  of  levees  from  Cape  Girardeau 
to  mouth  of  Mississippi,  to  rentrain  the  maitimum  flood  discharge  to  the  chan- 
nel, '69,  335,  344;  '72,  438;  '74,  i,  392. 

By  M^.  H.  L.  Abbot,  1870^  for  the  establishment  of  gauges  on  western  rivers  for  the 
purpose  of  perfectinginform/ition  concerning  floods.  '70,  402. 

By  MaJ.  W.H.Merrill,  1872,  for  establishing  te&graphic  communication  between 
gauffes,  '72,  435. 

By  Boaid  of  Engineers,  1874,  to  reclaim  and  protect  alluvial  region.of  the  Mississippi 
by :  1st,  opening  and  maintaining  Atchafalaya  and  La  Fonrohe  Rivers :  2d,  by 
a  general  system  oi  levees  from  Cape  Girardeau  to  Gulf  of  Mexico^  '75,  i,  564, 674. 
Surveys. 

Necessity  for  careful  survey  before  plan  can  be  made :  estimated  cost  of  |300,000, 
'75,  i,  357,  360,  361. 

[L.  Y.  a] 


mSMSSIPPI  RITER  TO  THE  ATIiANTIC— Subvet  90B  wateb 

CX>MMUNICATION  FROM  CAIRO,  IlL.,  TO  BrUXSWICK,  GA. 

C^oiDHieree. 

Requirements,  '72,  511,  518. 
Eugiueers. 

Chief  of  Enginkebs. 

Report,  '72,  59,  60. 
Engineer  in  Charge. 

Maj.  Walter  McFarland.    Report,  '72,  495,  502,  509. 

Lieut.  James  F.  Gregory,  '72,  496,  510. 
Lieut.  B.  D.  Greene,  '72,  496,  510. 
James  C.  Long.    Report,  '72,  520. 
R.  C.  MoCalla.    Report,  72,  526. 
Estimates.    (See  Plans.) 
Physical  Ctaaracteristies. 

Description,  '72,  7,  512-517,  520,  526. 
Plans. 

By  Maior  McFarland,  1872L  for  channels,  allowing  the  passage  of  barges,  carrying 
170  tons  of  freight^  at  low-water,  ana  300  tons  at  ordinary  stages. 


Divisions. 


Ohio 

Tennessee 

Muscle  Shoals... 

Alabftma , 

Sand  HooDtain. 

Coosa 

Georgia 

Altamaha 

To  Brunswick. . 

Total 


22  EN 


MUe$, 

60 

2S5 

■■75"' 

"iio" 

9481 


MUe$. 


"iH' 

"iiii 
45 
20 

864} 


145,000 

500,000 

8,078,000 

7^000 

11,670,607 

100,000 

20,435,684 

2,500,000 

1,000,000 

89,902,201 
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Plans—Oontinned. 
By  James  0.  Long.  1872,  for  Sand  Honntain  diyision ;  estimated  costL  $10,(170,60?. 

'72,  516,  522,  525. 
By  R.  C.  McCalla,  1872,  for  Georgia  division,  $20,435,634,  '72,  516,  535. 
1971-72.  By  Lients.  James  F.  Gregory  and  Bemamin  D.  Greene,  under  directioD  d 

M%ior  McFarland,  of  Tennessee  division.    Report,  '72,  496^  510. 
1971-72.  By  James  C.  Long,  of  Sand  Mountain  division.    Report,  '72,  510,  520. 
1871-^72.  By  R.  C.  McCalla,  of  the  Georgia  division.    Report,  '72,  510,  526. 

[C.  C] 


MISSISSIPPI    RITER    TO    THE   ATI^ANTIC-Examts^ation  rot 

WATER  COMMUNICATION  ACROSS  THE  PENINSULA  OF  FLORIDA. 

Cominerce. 

Discussion  of  barge  transportation,  '77,  383.  Commercial  advantages  of  tbe  bsz? 
routes  compared  with  other  routes,  '77,  394  to  403.  Statements  of  fro^ 
tariffs,  '77,  399,  400,  402.  Dangers  of  the  FlorldaPass,  '77,  403.  Dimranoni 
of  wheat  barges,  '76^  i,  5X2 ;  '77,  383. 

Statistics,  '77,  ®6,  397, 405,  406. 
Engineers. 

Chief  of  Engineers. 
Reports,  '76,  i,  74,  512;  '77,  09;  '78,  78;  '79,  99. 

Board  of  Engineers. 
1826.  The  board  of  internal  improvements,  reporting  upon  the  resalta  of  snrrvyi 
for  a  canal  between  the  Atlantic  Ocean  and  the  Gulf  of  Mexico,  and  fer  a 
canal  to  connect  Mobile  and  Pensacola  Bavs,  consider  that  a  8hip-<»iial  scttk 
the  peninsula  (connecting  the  Atlantic  with  the  Gulf  of  Mexico)  is  not  prx- 
ticable;  that  route  between  the  heads  of  the  Santa  F^  River  ftnd  Bbd 
Creek  presents  the  beet  passage  across  the  summit  of  the  divide;  bat  satt 
the  Suwannee  River  is  much  obstructed  at  its  mouth,  and  has  no  harbor  at 
its  entrance,  it  will  be  expedient  to  continuo  the  line  of  canal  from  the  Sua 
F^  River  to  the  harbor  of  St.  Mark,  the  whole  route  being  168  miles  kct 
with  an  ascent  and  d«)scent  together  of  224  feet.  In  view  of  the  inlaiid  cess- 
wise  navigation  from  Chesapeake  Bay,  it  will  be  nece6S>U7  to  open  a  sloop- 
canal  fQom  the  harbor  of  St.  Mark's  to  St.  John's.  Respecting  the  inlsi^ 
coastwise  navigation  from  St.  Mark's  to  the  Mississippi,  it  will  be  rendeRi 
secure,  safe,  and  commodious,  by  means  of  the  following  improvemeDts:  i.l 
a  canal  along  Crooked  Creek  from  Ocklockony  River  to  a  convenient  point  k 


St.  George's  Sound :  (2)  cleaninff  and  doepeniiiff  of  Santa  Roea  Sonnd  at  tb» 
meeting  of  tides ;  (3)  a  canal  £om  the  Bav  of  Pensacola  to  that  of  Molii>. 
through  the  Great  Lagoon  and  river  Bon  6ecour;  (4)  deepening  of  tbe  Vwm 
an  Heron,  between  the  eastern  point  of  Dauphin  Island  and  the  main  Uai: 
canal  from  Lake  Ponchartrain  to  the  Mississippi  at  or  near  New  Orieansy  bf 
Bayou  Manchao,  already  projected,  '76,  i,  514. 
(General  Bernard,  member  of  the  board ;  Captain  Poussin,  assistant  to  board.) 
Engineers  in  Charge. 
Col.  J.  J.  Abert,  1852,  '76,  i,  523,  525. 
Capt.  C,  W.  Howell,  1873.    Report,  '76,  i,  512. 
Capt.  A.  N.  Damrell,  1873.    Report,  *76.  i,  513. 
Lieut.  Col.  Q.  A.  GUlmoro,  1877-79.    Report,  '77,  382. 
Assistant 
Lieut.  M.  L.  Smith,  '76,  i,  511.    Report,  '76,  i,  523. 
estimates. 
1833.  For  route  between  Mobile  and  Apalachicola,  17,000,000,  '76,  i,  509. 
By  Lieutenant  Smith,  1853,  for  a  canal  across  the  Peninsula  of  Florida^  f3L700,0(V^ 

'76,  i,  511,  530,  540,  541. 
By  Captain  Howell,  1873,  for  completing  the  7-foot  canal  between  the  Missoszpp. 

and  Mobile  Bay,  $250,000,  '76,  i^  512. 
By  Captain  Damrell,  1873,  for  a  9-ioot  canal  between  the  Mississippt  and  Apala^ 
icola  River,  $7,000,000,  '76,  i,  513. 
IPtaysical  Characteristics. 
Table  of  distances  and  heights,  '76,  i,  521.     Summit  water  supply  in  Florida,  '76. 
i,  518,  519,  520,  521,  525 ;  '77,  390,  391.     Loss  of  water  by  evaporation,  '76^  i. 
525,  526,  527;  '77,  3^9.     Loss  from  filtration,  '76, 1,  527,  628;  '77,  S-Ja     Leak- 
age at  lock-gates,  '76^  i,  528;  '77,  389.     Amount  required  for  lockage,  *76^i: 
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Pliyslcal  Characteristics— Continued. 

529 :  '77,  ^8,  389.    Annual  leqnirements,  '76,  i.  531, 536.    Sonrceof  water  sup- 
ply, '76,  i,  53;  '77,  384,  385,  386,  390,  391.    Rainfall,  '76,  i,  532,  533;  '77,  390. 
Supply  of  water  from  infiltration,  '76, 1,  534,  535 ;  '77,  386,  389,  391.    Dangers 
of  t&e  Florida  Pa8B,'77,  403. 
Plans. 

By  board  of  internal  improvements,  1826,  for  a  canal  connecting  St.  Mary's  and  St. 
Mark's  Harbois,  thence  by  inland  water  communication  to  the  Mississippi,  '76, 
i,  514,  516,  517,  518,  522.  (See  Board  of  Engineers.)  Practicabilitv  of  route 
dependent  on  permeability  of  soil,  '76,  i,  520.  Comparison  of  St.  John's  and 
St.  Mary's  routes,  '76,  i,  521.  Board  recommend  St.  John's  route, '76^  i,  521. 
A  ship-canal  to  connect  the  Atlantic  with  the  Gulf  of  Mexico  tnroueh  the 
peninsula  not  practicable,  '76L  i,  522.  For  a  coast  navigation  from  St.  Mark's 
to  the  Mississippi.  '76, 1,  522. 

By  Lieut.  M.  L.  Smith,  1852,  for  a  canal  across  the  peninsula  of  Florida,  '76,  i,  611. 
Discussion  of  routes,  '76,  i,  523,  524,  537,  541,  542,  543.  Route  recommended 
from  St.  John's  to  Tampa  Bay,  '76,  i,  538 ;  31  locks  required,  110  feet  wide  ond 
16  feet  deep,  with  8  feet  lift,  '76,  i,  540,  541.  Lieutenant  Smith  suggests  St. 
Mary's  Harbor  as  the  most  natural  eastern  terminus,  '76^  i,  543. 

By  Captain  Howell,  1873,  for  a  canal  7  feet  in  depth  between  the  Mississippi  Biver 
and  Mobile  Bav,  '76,  i,  512,  513. 

By  Captain  Damrell,  1873,  for  a  canal  100  feet  wide  and  9  feet  deep  between  the 
Mississippi  and  Apalachicola  Rivers,  '76,  il,  513,  514. 

By  Brig.  Gen.  Humphreys,  1876,  discussion  of  plans  for  a  canal  from  the  Mississippi 
to  the  Atlantic,  via  the  peninsula  of  Florida,  '76,  i,  506-511. 

By  Lieutenant-Colonel  Gillmore,  discussion  of  plans  for  a  canal  from  the  Missis- 
sippi across  the  peninsula  of  Florida  to  the  Atlantic,  '77,  383,  387,  388,  393,  394. 
For  a  canal  with  9-foot  depth  and  80  feet  wide  at  bottom,  '77,  383,  388.  For 
reclaiming  the  land  of  the  Okefenokee  Swamp,  '77,  392,  393.  Feasibility  of 
ship-channel  more  problematic  than  of  a  barge-canal,  '77,  393.  Discussion  of 
plan  for  a  ship-canal,  '77,  394. 

Lieutenant-Colonel  Gillmore  reconmiends  a  detailed  survey  to  determine  the  feasi- 
bility of  the  project,  '77,  404. 
SnrveTS. 

1826.  For  a  canal  between  the  Atlantic  and  the  Gulf  of  Mexico  across  Florida ;  one 
from  St.  Mary's  River  to  Apalachicola  River  or  Bay ;  also  one  from  St.  John's 
River  to  Vassasousa  Bay,  '76,  i,  509. 

1833.  Examination  of  wateSr  communication  between  Mobile  and  Pensacola  Bay, 
'76»  i,  508. 

1852.  For  a  ship-canal  across  Florida  from  St.  John's  River  to  Tampa  Bay,  '76,  i, 
511,523. 

1876.  Examination  for  a  ship-canal  from  mouth  of  St.  Mary's  River,  through 
Okefenokee  Swamp,  to  Gulf  of  Mexico,  '77,  382. 

1878-79.  For  a  ship-canal  from  St.  Mary's  River  to  Gulf  of  Mexico,  '78,  78;  '79,  99, 
100. 


MISSOIJRI  RITCR.— Improvemekt  of  (except  removing  bnaob). 

[Indading  Upper  Missonii,  Misoouri  above  month  of  Yellowstone,  MiMonri  at  St.  Joseph,  Nobraeka 
City,  AtchiaoD,  BrownsTllle,  Cedar  City,  Fort  Leavenworth,  Omahftw  and  Cooncil  Blnflf^ 
Plattsmonth.  St.  Charles,  Sioux  City,  and  Junction  of  Missonii  and  Kansafl  Rivers,  survey 
from  month  to  Fort  Benton.] 

1^7.  Near  St.  Joseph  (allotment) $10,000,  '77,  79,  498.  . 

1878 do 50,000, '78^90,  653. 

1879 do 9,000, '79,  123,  1066. 

•1876.  At  Nebraska  City  and  Eastport  (allotment).  15, 000,  '78^  653 ;  '77,  80,  499. 

1878 do 40,000,  '78,91,651. 

1879 do 30,000,  '79.  124,1067. 

1876.  Missoarl  above  month  of  Yellowstone 20,000,  '77,  82,  520. 

1878 do 30,000,  '78^95,690. 

1879 do 45,000,  '79,  1097. 

1878.  At  Atchison 20,000,  '78,90,652. 

1879 do 20,000,  '79,123,  1064. 

*Fiom  appropriation  for  Miasiasippi,  Misaoori,  and  Arkansia  Rivers. 
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1878.  At  Fort  Leavenworth $25, 000, '78,  90, 652. 

1879 do 10.000, '79.  183,1063. 

1878.  At  Omaha  and  Council  Bluffs 60,000,  '78,  01,  657. 

1879 do 50,000, '79,  124,  10?7. 

1878.  At  Sioux  City 12, 500, '78,  91,  667. 

1879 do 10,000, '79,  125,  1079. 

1879.  Survey  from  mouth  to  Fort  Benton 30, 000,  '79,  126,  lOtO. 

1878.  Survey  fxom  mouth  to  Sioux  City 50,000,  '78,  92,  65a 

1879.  AtCedarCity 10,000, '79,  121,  1058. 

1879.  AtGlaagow 15, 000, '79. 122,  1<65. 

1879.  At  Kansas  City 30,000, '79, 122, 10S9. 

1879.  At  Vermillion 5,000, '79,  125,  1079. 

Total  to  1879 $586,500. 

Commerce. 

Statistics,  '68.  629;  '75.  i,  518.  520:  '77,  498,  499,  501;  '78.  652,653,  654,  ^7,©^. 
662,  691 ;  '79,  1053,  1054,  1055,  1059,  1063,  1064, 1065,  1066, 1067, 1079, 1061.  Itfs. 
1083, 1095. 
EniTineers. 
Chief  of  Engikbers. 
Report  on  Upper  Missouri,  '68.  59;  '75.1,68;   '77,82;  '78.  95;    '79.  127 :«c 
Missouri  at  St.  Joseph,  '76,  i,  80;  '77,  79;  '78,  90;  '79,  123;  on  Missooii  k 
Nebraska  City,  '77,  79;  '78,  90;  '79.  124  ;  on  Missouri  at  Fort  LeavemnjrX 
'78,  90;  '79,  122. ;  on  Missouri  at  Atchison,  '78,  90;  '79. 123;  on  MJsvrari  r 
Omaha  and  Council  Bluffs,  '78. 91 ;  '79.  124 ;  on  Missouri  at  Sionx  Ottr.  IS 
91;  '79,  124;  on  survey  from  mouth  to  Sioux  City,  '78,  92;  '79,  125;  on  5f> 
sonri  at  Cedar  Ciry,  '79,  121 ;  on  Missouri  at  Glasgow,  '79.  121 ;  on  Miseoor.A: 
Kansas  City,  '79,  122;  on  Missouri  at  Vermillion,  ^79,  125:  on  Miaawnri  at  S:. 
Charles,  '79. 127. 
ExoiNBERs  IN  Charge. 
Col.  J.  N.  Macomb.    Report,  improvement  Upper  Missouri.  '68,  622. 
Maj.  C.  R.  Suter.   Report  on  examination  above  mouth  of  Yellowstone,  '75,  i,  517 
on  improvement  near  St.  Joseph,  '76,  i,  627 ;  '78,  652;  '79,  1065;  near  Nebnfib 
City,  '77,  499;  '78»  653;  '79,  1066;  near  Atchison,  '78»  652,  668;  '79,  IwC 
near  Fort  Lnavcu worth,  '78,  652;  '79.  1063;  near  Omaha  and  Conneil  Blef\ 
'78^  653,657,665;  '79,1076;  near  Sioux  City,  '78,  657,  674;  '79,  1078;  near  tV 
dar  City,  '79,  1053,  1054;  near  Glasgow,  '79,  1055,  1056;  near  Kansas  Citj.'Ti 
1059;  near  St.  Charles,  '79.  1083;  near  Vermillion,  '79.  1079:  on  anrver  tt^Ji 
mouth  to  Sioux  City,  '78,  658;  '79,  1062;  on  survey  at  Omana,  Atcfaisoiu  ui 
Plattsmouth,  '78,  663,671,  673. 
Lieut.  £.  Maguire.     Reports,  improvement  of  Missouri  above  month  of  Tdfev- 
stone,  '77.  519;  '78,  689;  '79,  1095. 
Assistants. 
Capt.  C.  W.  Howell.    Report,  '68, 622. 
T.  P.  Roberts.    Report,  '75,  i,  517. 

M.  Boehmer.    Reports,  '76,  i,  630,  632 ;  '78,  654, 666, 568, 675. 
A.  H.  Blaisdell.    Report,  '78,  671,  673. 
H.  £.  Stevenson.    Report,  '78,  699. 
L.  E.  Cooley.    Report,  '79,  10b7. 
S.  H.  Tonge.    Report,  '79, 1080. 

Capt.  T.  H.  Handbury.    Report,  '79,  1054, 1056, 1060,  1084. 
Estimates. 
By  Capt.  C.  W.  Howell,  1868,  for  light-draught  boat,  for  improvement  Upper  lEs- 

soori,  129,000,  '68,  621,  633. 
By  Mi^.  C.  R.  Suter,  1875,  for  light-draught  snag-boat,  to  improve  Upper  MisBSOL 

150,000,  '75.  i,  519. 
By  Maj.  C.  R.  Suter,  1875,  for  improvement  near  St.  Joseph,  $150,000,  '76;  i,  630:  TT. 

499.     1H79.  Estimated  to  complete,  ^,000,  '79,  1066. 
By  Maj.  C.  R.  Suter.  1877,  for  improvement  near  Nebraska  City,  $160,000,  "77. 1^: 

'78,  653.     1979.  Estimated  to  complete,  $55,000,  '79,  1087. 
By  M%j.  C.  R.  Suter,  1877,  for  improvement  near  Atchison,  $56,000,  '78^  6l4.66r 
Modified  in  1878  to  $120,000,  '79. 1063.    1879.  Estimated  cost  to  complete,  $dU.OCis 
-      '79,  1064. 
By  Maj.  C.  R.  Suter,  1878,  for  improvement  near  Fort  Leavenworth,  $70,000,  *79.  lOU 

1879.  Estimated  to  complete,  $35,000,  '79,  1063. 
By  Maj.  C.  R.  Suter,  1878,  for  improvement  near  Omaha,  $210,000,  '79,  1076L    l:£3^ 
Estimated  to  complete,  $80,000,  '79, 1077. 
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By  M^j.  C.  B.  Suter,  1878>  for  improvement  near  Sioux  City,  $46,800,  '79,  1078.  1879. 
Estimated  to  complete,  |23,800,  '79,  1079. 

By  Capt.  T.  H.  Handbory,  1879,  for  improvement  near  Glasgow,  |133,000,  '79,  1058. 
Estimated  to  complete,  $118,000,  '79, 1055. 

By  Capt.  T.  H.  Handbnry,  1879,  for  improvement  near  Kansas  City,  |92,810,  '79,  1062. 
Estimated  to  complete,  $62,810,  '79, 1059. 

By  Mi^.  C.  B.  Suter,  1879,  for  improvement  near  Vermillion,  $75,000,  '79,  1079.  Esti- 
mated to  complete,  $70,000,  '79, 1079. 

By  Capt.  T.  H.  Handbnry,  1879.  for  improvement  near  St.  Charles,  $80,000,  '79,  1085. 
Estimated  to  complete,  $80,000,  '79, 1083. 
Financial  Statements. 

•75,  i,  518,  580 ;  '77,  498,  499,  501 ;  '78,  652,  a58, 654, 657, 658, 662,  691 :  '79, 1053, 1054, 
1055,  1059,  1063,  1064,  1065,  1066,  1067,  1079,  1081,  1082,  1083, 1095. 
Operations. 

1877-78.  Strengthening  dikes  near  St.  Joseph ;  construction  of  floating  dike  at  Ne- 
braska City,  '78,  ^,  652,  653,  656.  Bemoval  of  rock  and  coostruction  of  wing- 
dams  on  Upper  Missouri,  '78,  95,  695,  700. 

1878-^9.  Improvement  of  the  river  by  means  of  shore  protection  (bmsh  mats)  and 
river  rectification,  by  floating  dikes  (Brownlow  weeds)  at  Glasgow,  Kansas  City, 
Fort  Leavenworth,  Atchison,  St.  Joseph,  Nebraska  City,  Omaha  and  Council 
Bluffs,  Sioux  City,  and  Vermillion,  '79,  1055,  1059,  1063,  1064,  1065,  1066,  1067, 
1076, 1078, 1079.  Bemoval  of  rock  and  construction  of  wing-dams  in  Upper 
Missouri,  '79,  1096. 
PiiTsicai  Ciiaractertstics. 

Of  Upper  Missouri,  '68,  623:  '75,  i,  517.  Of  Lower  Missouri,  '75,  i,  518.  Erosion 
of  l>ank8,  '76,  i,  628, 632:  '78,  655,  666,  669,  671,  673, 675;  '79,  1054, 1057.  Slope 
of  Upper  MiBBOuri,  '75,  i,  518 ;  '78|,  689.  -Slope  of  Lower  Missouri,  '76,  i,  632 ; 
'78,  666,  670.  Discharge  Upper  Missouri,  '78,  699.  Discharge  Lower  Missouri,- 
'76,  i,  632;  '78^  667,  670.  Cut-offs  at  Omaha,  '78,  665,  666.  Cut-offs  at  Atchi- 
son, '78,  670. 
Plans. 

By  Assistant  M.  Boehmer,  1875,  for  protection  of  shore  near  St.  Joseph  by  spur-dikes, 
'76,  i,  631,  633.    Plan  considered  uncertain,  '76,  i,  629. 

By  Assistant  M.  Boehmer,  1877,  for  shore  protection  by  riprap,  '78,  668. 
Projects. 

By  Capt.  C.  W.  Howell,  1868,  for  improvement  of  Missouri  above  mouth  of  Yellow- 
stone by  removal  of  obstructions  and  construction  of  wing-dams,  '68,  621,  624. 

By  Maj.  C,  R.  Suter,  1875,  repetition  of  foregoing,  '75,  i,  518;  *77, 500 ;  '78^  694;  '79, 

By  M^j.  C.  R.  Suter,  1876,  for  protection  of  shore  on  Kansas  side,  above  St.  Joseph, 
by  brush  mats,  '76,  i,  629,  630;  '77,  499. 

For  protection  of  banks  near  Nebraska  City  by  brush  and  stone  dikes,  '77,  499. 
Small  appropriations  require  a  modification  of  plan  so  as  to  obtain  immediate 
protection;  use  of  floating  dikes  (Brownlow  weeds)  suggested,  '77,  500;  '78» 
653.    Success  of,  '78,  654.    Cost  of,  '79,  1067. 

For  protection  of  banks  at  Omaha  by  brush  and  stone  revetment,  '78,  664, 666. 

For  rectification  of  channel,  and  protection  of  banks  at  Atchison  by  floating  dikes 
and  brush  protection.  '78,  664,  669. 

For  shore  protection  at  Sioux  City  by  brush  revetment,  '78,  675. 

For  rectification  of  channel  by  floating  dikes  (Brownlow  weeds),  and  shore  pro- 
tection by  brush  mats  at  Sioux  City,  '79,  1079.  Cedar  City,  *79,  1054.  1055. 
Glasgow,  '79,  1056, 1058.  Kansas  City,  '79,  1059, 1062.  Fort  Leavenworth.  '79, 
1063.  Atchison,  '79, 1064.  Omaha  and  Council  Blu£b,  '79, 1077.  Yermillion, 
'79. 1079. 
Surveys* 

Exploration  of  Upper  Missouri,  '68,  59,  621 ;  '75, 1,  517.  Survey  at  St.  Joseph,  '76, 
i,  80.  Survey  at  Omaha  and  Council  Blufi&,  Pli^ttsmouth,  Brownville,  and  Atch- 
ison, '78^  93,  652,  663,  666, 671.  Survey  from  mouth  to  Sioux  City,  '78,  658 ;  '79, 
1062.  Survey  at  Glasgow,  '79,  1056.  Survey  at  Kansas  City,  '79,  1059.  Survey 
at  St.  Charles,  '79,  im. 

Maps. 
Of  Missouri  near  St.  Joseph,  '76,  i,  632,  '79,  1065.    Of  Missouri  near  Nebraska 
City,  '78,  654,  '79,  1066,  1071,  1074.    Of  Missouri  near  Omaha,  '78,  664,  '79, 
1076.    Of  Missouri  near  mouth  of  Platte  River,  '78,  672.    Of  Missouri  near 
Brownville,; 7ft  672.  .  Of  Missouri  at  Vermillion,  '79, 1080. 

[L.  Y.  S.] 
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Appropriations. 

H?71 tlO,  000, '71.350. 

1872 10,000, '72,  53. 

Commerce* 

Cotton  products  tributary  to  river,  '71,  346, 348, 349.  Difflcnltles  of  tnuuporUtioB 
and  high  tariffs,  '71,  349.  Duration  of  season  of  nayigation,  '71, 348.  BsUrad 
connections,  '73,  464. 

Engineers. 

Chief  of  EnoiKebbs. 

Reports,  '70,  31,  66;  '71,  59;  '72,  53;  '73,  55. 
Ekgineers  uf  Charge. 

Lieut.  Col.  W.  F.  Raynolds,  1870-^3.    Reports,  '71,  346,  349 ;  '72,  344. 

Col.  J.  H.  Simpson,  1873,  '73,  53.    Report,  '73,  461, 

A  cflT gx AN  T 

J.  Straszer.    Reports,  '71,  349 ;  '73,  462. 
Estimates*    (See  Projects. ) 

Financial  Statements* 

'72,53;  '73,55. 

Operations* 

1870-'71.  Removal  of  obstructions,  in  progress,  '71,  350. 

1871-'7il.  Most  serious  obstructions  removed,  by  means  of  a  snag-boat^  from  jancticsi 

with  the  Ouachita  to  mouth  of  Antoine  Creek,  '72,  53,  344. 
1872--'73.  Removal  of  453  snags,  647  snags  cut  off  below  low-water,  and  9,496  diiS- 

trees  removed ;  153  bowlders  removed  &om  rapids.    Completion  of  project,  '73, 

55,  46^,  463. 

Pbysical  Ciiaracteristics* 

Descriptions,  '71,  346-349;  '73,  463.    List  of  obstructions,  '71,  347. 
Projects* 

By  Lieutenant-Colonel  Raynolds,  for  removal  of  obstructions,  and  improTement  ci 
channel;  estimated  cost,  |23,000,  '71,  346,  348. 
Surveirs* 

1870.  Survey  by  J.  Straszor,  '70,  66 ;  '71,  59,  347. 


XSOBILiE  HABBOB,  AI^A*— Ihprovemekt  of. 

Appropriations* 

1826 $10,000  00.    Act  of  May  20, 1826. 

1829 20,000  00.    Act  of  March  2, 1829. 

1834 10,000  00.    Actof  June  28,  1834. 

1«35 17,997  60.    Act  of  March  3,  1835. 

1837 60,000  00, '72,  602. 

1838 50,000  00, '72,  6U». 

ia52 60,000  00.    Actof  August  30. 1852. 

1870 50,000  00, '70,  63;  '71,68,559. 

1871 50,000  00, '71,  68,  561. 

1872 75,000  00, '72.  62,  575. 

1873 100,000  00, '73,  67,  694. 

1874 100,000  00, '74,  i,  75,  892. 

1875 26,000  00,  '75,  i,  80,  ii,  5. 

1878 10,000  00,  '78,79,588. 

1879 100,000  00,  '79,  100. 

Total  to  1879 $718, 997  60,  with  $20,833.08  relief  claim:  act  of  Maich  X 

1857. 
Statement  of  appropriations,  '74,  i,  891. 
Commerce. 
Obstructions  to  commerce,  '66,  i,  53.    Benefits  of  improvement  to  commerce,  '66.  i. 
53;  '72,  581,592;  '77,  408.    Commercial  necessities  of  Mobile  demand  fnitlicf 
improvement,  '77,  70;  '78,  587. 
Statistics,  '73,694;  '74.  i,  892;  '75,  U,  5;  '76,  i,  492;  '77,409;  '78,588;  '79,*! 
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Xear. 

ContiMtor. 

Contmot  fop— 

Eeferencea. 

1870 

JolmGnoit* 

iDrfKlfElni^,  At  50  o^ntu  pfir  cubic  yard ......  ^  ^  -  - 

*71,  550. 

1871 

8.  N.  KimbaU  &  Co 

.TftWn  Grftnt ..>.^*.>«T 

DredfflngI  at  89|  cents'per  cublc'vard 

'71,661;    'Ta,  674. 

1872 

Dredging,  at  80  oente  per  onbto  yard 

'73   602. 

1878 

do 

Dredging,  at  28  cente  per  cubic  yard 

^74,  i,  880. 
'74,  i  800. 

1873 

J.  E.  Slaugter 

Dredsins! at 45  oenta  i>er  cubic  vard... ...... . 

1874 

J.  P.  Stewart 

Dredging,  at  18f  cents  per  cabic  yard. 

'76,  ii  4. 
»76, 1,  401. 

1875 

S.-W  ITiinKidlt 

Dredging,  at  17  cents  per  cnbio  yard 

*  Contract  extended,  '71,  500;  '72, 574.  tContraot  extended,  ^76,  i,  401. 

Abstracts  of  bids,  '73,  696,-  '74,  i,  892;  '75,  ii,  6,7. 

Chibf  of  Enouteers. 

Beports,  '66,  i,  2,3:  '70,  63,381;  '71,  68;  '72,  62;  '73,  66;  '74,  i,  75;  '75,  i,  80; 
'76,  i,  71 ;  '77,  S;  '78,  79;  '79,  100. 
Boards  of  Engineers. 

Mentioned,  '72,  591.  Convened  at  Mobile  February  3, 1872,  to  prepare  a  plan  for 
the  improvement  of  Mobile  Harbor  and  Bay ;  also  to  report  their  views  as  to  the 
probable  effect  of  the  work  projected  by  State  board  of  harbor  commissioners. 
The  board  are  of  the  opinion  that  a  channel  13  feet  deep  over  Choctaw  and  Dog 
Biver  Bar,  for  a  length  of  9  miles  from  the  inner  harbor  of  Mobile,  should  be 
dredffed)  '72,  592.  The  board  decide  that  the  projects  proposed  by  the  State 
board  for  the  improvement  of  the  river,  harbor,  and  bay  of  Mobile  would  be 
detrimental  to  the  work  now  in  progress  by  the  United  States,  '73,  576,593. 
Beport, '72,  589. 

(CoL  J.  H.  Simpson  and  Lieut.  Cols.  Z.  B.  Tower  and  H.  G.  Wright.) 

State  board  for  the  improvement  of  the  river,  harbor,  and  bay  of  Mobile  organ- 
ized, '73,  574. 

Board  of  Engineers  convened  at  New  York  February  10, 1873,  to  consider  and  report 
upon  questions  relating  to  the  improvement  of  Mobile  Harbor,  Ala. ;  the  board 
recommend  the  removiu  of  200  feet  of  the  lower  extremity  of  Pinto  Point  Jetty, 
to  be  followed  by  further  removal  if  subsequently  judged  necessary.  Beport, 
'74,  i,  893. 

(Colonel  Simpson  and  Lieutenant-Colonels  Tower  and  Wright. ) 
Engineers  in  Charge. 

Capt.  W.  E.  Merrill,  1866.    Beport,  '66,  i,  52. 

Maj.  C.  B.  Beese,  1870,  '70,  63;  '71,  559. 

Capt.  A.  N.  Damrell,  1870,  '70,  63;  '71,  559. 

Col.  J.  H.  Simpson,  1870-^2.    Beports,  '71,  559;  '72,  574,589. 

Lieut.  Col.  W.  F.  Baynolds,  187^73,  '73,  66. 

Capt.  A.  N.  Damrell,  1873-'—.    Beports,  '73,  692;  '74,  i,  889,  893;  '75,  ii,  3 ;  '76, 
i,  490;  '77.  407;  '78^  587;  '79,  799. 
Assistants. 

Capt.  A.  N.  Damrell,  '70,  63. 

B.  Kanchenstein,  '72,  581. 
estimates. 

1837-'38.  For  completion,  $150,000,  '72,  603. 

By  Capt.  W.  E.  Merrill,  1866,  for  the  improvement  of  Mobile  Harbor,  |91,208,  '66, 

By  W.  D.  Mann,  1870,  for  dredging,  $500,000,  '70,  382. 

By  mA.  C.  B.  Beese,  1870,  for  dredging,  $656,800,  '71,  559 ;  '77,  406. 

By  Col.  J.  H.  Simpson,   1871,  for  dredging  and  the  removal  of  obstructions, 

$774,315.62,  '71,  561;  '72,  598;  '77,  4c8.    For  completion,  $451,908.85,  '72,  576. 
By  Board  of  Engineers,  1872,  lor  improvement  of  Mobile  Harbor  and  Bay,  $609,847.87, 

'74  i  891 
By  Capt.  A.  N.  Damrell,  1877,  for  completion,  $589,237.19,  '77,  69, 408. 
By  Capt.  A.  N.  Damrell,  1878,  for  a  channel  17  feet  deep  and  200  feet  wide, 

$826,107.66,  '79,  800.    For  a  channel  21  feet  deep  and  200  feet  wide,  $2,088,187.18, 

•79,  800. 
Financial  Statements. 

•71,  68,561;   '72,  62,575;   '73.  694:   '74,  i,  75,892;  '75,  i,  80,  ii,  5;  '76,  i,  71,492; 

•77,  70,409;  '78,  79,588;  '79,  100. 
E.effislaiion. 
Act  of  legislature  of  Alabama,  1869,  creating  a  commission  for  the  improvement  of 

the  harbor,  '71,  68, 561.    Bonds  issued  by  Mobile  Connty  to  the  amount  of 

$45,000  (under  an  act  of  the  legislature)  for  the  removal  of  obstructions  in  the 

harbor,  •71,  561. 


344  INDEX  OF 

MOBU.B  HABBOB,  AliA.— Continaed. 
Operations. 


Year. 


Dredg- 
ing. 


1837- '88 
1870- '71 
1871- '72 
1872- '73 
1873- '74 
1874- '75 
187fr-'76 
1876- '77 
1877- '78 
1878-79 


O.ydM, 


Work  intemipted  by  yeUow  fever. . 


Effect  of  dike  and  ibUv  eomstrnoted . , 
700  feet  of  dike  and  Jetty  rexnoTed . . . , 
Wreoka  removed 


No  operatloiia 

Repurs  to  veaaela  and  examination  and  anrvey  of  harbor . 


38.500 
107,063 
168,260 
873.180 
383,725 
220,676 

46.188 


70,382. 

71,660;  '77,468. 
72,575;  '77,408. 
73,6B2,<n3;  '77,  «& 
74,  L  690.801;  *r7,iai 
76,3,8;  '77,4*8. 
76,  1,4»1;  '77,4«. 
77,407,408. 
78,  587. 
79, 100,  790. 


Physical  CiiaracterisUcs. 

General,  of  Mobile  Bay  and  Harbor,  '72, 590, 591.    Light  drifting  sand,  '72,  G02,  m. 
Private  and  Corporate  UTorlL. 

$45,000  expended  in  removing  obstructions  from  the  harbor  by  Mobile  County.  '71, 

559,561;  '72,  598.    Work  under  direction  of  the  State  board  for  the  improv^ 

ment  of  the  river,  harbor,  and  bay  of  Mobile,  '72,  598.    State  board  abolished. 

'73,  693.    Total  expended  by  State  board,  $72,025.95,  '74,  i,  891 ;   '77,  70,40eL 

Mobile  Bay  Breakwater  Company  chartered  by  the  legislature,  '77,  408.    Cobh 

menced  work,  '77,  408. 
Plans. 
By  Capt.  W.  £.  Merrill,  for  the  removal  of  sunken  iron-clads  and  piles  placed  intht 

harbor  by  the  rebels  to  obstruct  navigation,  '66^  i,  52, 53. 
By  Col.  J.  H.  Simpson,  for  dredging  a  out  200  feet  wide  through  Choctaw  Pass  and 

250  feet  wide  through  Dog  River  Bar,  '73,  560. 
By  State  board  of  harbor  commissioners,  for  the  construction  of  5,400  linear  feet  d 

Jetties;  also  a  canal  through  Pinto  Island,  with  3  auxiliary  canals,  '72, 57<N5di. 

594,  597.    Improvement  of  Mobile  compared  with  various  other  worksi  '72,601, 

603. 
By  Captain  Damrell,  1878,  for  a  channel  21  feet  deep  and  200  feet  wide ;  estimated 

cost,  12,088,187.18,  '79, 100,  800. 
Projects. 
By  Msg.  C.  B.  Reese,  for  dredging  a  channel  200  feet  wide  and  11  feet  deep  throngii 

Choctaw  Pass  Bar  and  Dog  River  Bar  and  dredging  below  Dog  River  Bar  to 

Lower  Bay ;  estimated  cost,  $656,800,  '71,  559.    Approved  by  the  Chief  of  Engi- 

neers,  '72, 574. 
By  Board  of  Engineers,  1872,  for  dredging  a  channel  13  feet  deep  and  200  feet  mis 

through  Choctaw  and  Dog  River  jfars  for  a  distance  of  9  miles;  estimated  cost. 

$609,847.87,  '72, 592 ;  '73, 692 :  '74,  i,  891.    Approved  by  the  Chief  of  Engineoi 

and  Secretary  of  War,  '73,  692. 
By  Board  of  Engineers,  1872,  for  the  removal  of  200  feet  of  jetty  built  by  State  boaid, 

'74,  i,  894. 
By  Captain  Damrell,  1878,  for  channel  17  feet  deep  and  200  feet  wide :  ee^mated 

cost,  1826,107.66,  '79,  100,  800. 
Surveys. 
1860.  Of  Mobile  Harbor,  '70,  382. 
1870.  Of  Mobile  Harbor,  '71,  559. 
1873.  Channel  resurveyed,  '73,  693. 

1876.  $10,000  appropriated  for  tests,  surveys,  and  borings  in  Mobile  Bay,  '78k  '^^ 
1878.  Examination  and  survey  by  Captain  Damrell,  '79, 100, 799. 
Map. 
Of  Mobile  Harbor,  '66,  i. 

[E.  A.  C] 


XSOUNi:,  II.I..  (XSlssisslppi  Blver),  WATEB-POITBB. 

En^neers. 

Chief  of  Enoinbers. 

Report,  '78,  35,749. 
Commission  of  engineers. 

1877.  To  examine  into  the  contracts  made  between  the  United  States  and  MoliM 
Water-Power  Company,  '78^  35,  749.    History  of  past  proceedings,  '78^  73& 
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E  niioieers— Continued. 

Commission  of  ENOiKSBRS—^^ontinued. 

Obligations  of  United  States,  '78,  751.  Commission  do  not  consider  that  the 
specific  complaints  of  the  company  are  sustained,  with  the  possible  exception 
that  the  United  States  has  failed  in  the  full  excavation  of  the  coffer-dam  in  the 
pool  and  a  mass  of  stone  at  mouth  of  canal,  '78»  753. 
(Brigadier-General  Humphreys,  Lieutenant-Colonel  Wright,  and  Mt^or  Abbot.) 
Contracts. 

Between  the  United  States  and  Water-Power  Company,  for  use  of  power  in  arsenal 
shops,  '78»  749, 751. 
Private  and  Corporate  UTork. 

History  of  Moline  Water-Power  Company,  *78,  749.  Jurisdiction  of  the  Water- 
Power  Company,  '78,  750.  Contracts  between  United  States  and  company  for 
use  of  power^  *78,  750.  Complaints  by  company  as  to  failure  of  United  States 
in  its  obligations,  *78,  751 ;  which  Commission  of  Bngineers  do  not  considor  are 
sustained,  '78,  753. 


XSOJVOJVOAHEI^A  BITER.— iMPROYEMSia-  of. 

(See  also  Chbsafeakb  and  Ohio  Cakal.) 

A  ppropriations. 

1872 125,000, '73,  503. 

1873 66,000,  '73,  503. 

1874 25,000, '74,  i,  66, 482. 

1875 22,000,  '75,  i, 72,738. 

1878 25,000,  '78,  806. 

1879 24,000,  '79.  145,1346. 

Total  to  1879 tl87,000. 

Partial  appropriations  increase  the  cost  of  the  work,  '73,  505. 
Commerce. 

Justification  of  improyement,  '72,  417, 418 ;  '75,  ii,  132, 135, 139.    Value  of  coal  for- 
mation reached  by,  '75^  u,  133, 139.    Method  and  cost  of  transportation  <^,  '75, 
ii,  133, 134. 
Statisticii,  '72,  417.  418;  '75,  ii,  132, 138. 
Conlraclft.    (See  also  Proposals  on  page  347.) 

1873.  Smith,  Hawkins  &  l)avis,  for  construction  of  lock  Tezcept  lift  and  miter 
walls)  at  Hoard's  Rocks,  for  |54,641.75,  to  be  completea  December,  1874,  '73, 
503.    Time  extended  to  December,  1875,  '75,  i,  72,  735.    Extended  to  June  20, 
1876,  and  completed,  '76,  ii,  54. — 1876.  Smith  &  Hawkins,  for  construction  of 
stone  dam  at  Hoard's  Rocks.    In  July,  1876,  for  lack  of  reasonable  progress,  con- 
tract was  taken  from  and  prosecuted  by  hired  labor,  '76,  ii,  55. 
Engrtneers. 
Chief  of  Bnqinsbrs. 
Reports,  '71,  60;  '72,  57;  '73,  59;  '74,  i,  65;  '75,  i,  89,  90;  '76^  i,  89;  '77,  94; 
'7ft  107;  '79,  144. 

BOAKD  OF  EKGINEBRS. 

1874.  Recommend  a  trial  of  movable  dams  with  hydraulic  gates  in  connection 
with  nayigable  chute  on  dam  No.  1  of  the  Monongahela  Navigation  Company, 
United  States  to  pay  half  t^e  cost  of  experiment,  and  if  successful  the  com- 
pany to  become  owners  of  the  dam,  '74,  i,  480.  (See  Ohio  River,  Board  of  £n- 
gineers.) 
Engineer  in  Charge. 

Maj.W.E,  Merrill,  187^'—.    Reports,  '72,  412;  '73.  503,  504;  '74,  i,  481;  '75,  i, 
735;  '76,  ii.  54,  129;  '77,  662;  '78^  805;  '79,  1344. 
Assistants. 

C.Reiohspfair, '72,414. 

£.A.Chase, '72,  414. 

J.F.Wilson, '72,  414. 

S.Petitdidier,  '75,  i,  735;  '76,  ii,  131. 

J.E.Bell, '76.ii,54. 

T.  P.  Roberts,  '76,  ii,  129.    Report,  '76^  ii,  131. 

W.Woston, '79,  1344. 
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Estiiiiateflu 

By  MoioT  Merrill,  1872,  for  extending  slack-water  DaTigation  £ram  Jacob's  Cmk  to 
Morgantown,  18^  miles,  by  3  locks  and  dams,  $270,000,  less  obligation  of  eanal 
company,  |160,000,  leaving  cost  of  lock  and  dam  No.  9  to  United  States tllO.OOO, 
'72,  417.    Eevised,  1873,  for  change  in  location,  $137,000,  '73,  50&. 

Change  in  project,  1874,  by  which  the  United  States  assumes  cost  of  constniction  ttf 
lock  and  dam  No.  8;  estimated  cost  of  lock,  $110,000,  '74,  i,  482;  '75,i,7X. 
Eevised  for  extra  depth  of  foundation  and  difficulty  of  obtaining  stone,  $1L%000: 
cost  of  lock  and  dam,  $189,000,  '75,  i,  72,  737 ;  '77,  663.  Constmctian  of  da& 
No.  9  exceeds  estimate ;  cause  of,  '76,  ii,  56 ;  '77,  662 ;  *78»  806. 

Project  of  1874  increased,  1875,  by  extension  of  slack-water  navigation  from  Mor- 

fantown  to  Fairmont,  25  miles,  by  six  locks  and  dams,  at  an  estimated  cost  of 
r80  000,  '76,  ii,  131. 
Financial  Statements. 
'73,  503 ;  '74.  i,  66,  482;  '75,  i,  72,  738;  »76,  i,  89,  ii,56;  '77, 94,  663;  '78, 107,806; 

'79,  145,  1346. 
liegrislation. 
1836.  Charter  granted  by  the  State  of  Pennsylvania  to  the  Monongahela  NsTigi- 

tion  Company;  subsequently  modified,  '72,  i,  413. 
Operations. 
1874-^5.  Lock  No.  9  at  Hoard's  Rocks :  completion  of  delayed,  and  time  extendfd 

'75,  i.  735.    Quarrying  stone  for  dam  commenced,  '75,  i,  72,  735.    Woik  to  be 

done  by  hired  labor,  '75,  i,  738 ;  '76,  ii,  56. 
1875-76.  Lock  No.  9  completed  June  20,  1876,  '76,  ii,  54.    After  onsatiaiactoiTfti. 

tempts  to  build  dam  by  hired  labor  a  contract  was  awarded ;  after  a  month's 

operations  work  was  resumed  by  hired  labor,  '76,  i,  SQy  ii,  55. 
1876-77.  Timber  for  lock  gates  and  machinery  ready  but  not  in  place ;  dam  sbivi 

one-third  completed  when  exhaustion  of  toids  caused  suspension  of  the  woci 

'77,  94.  662. 
1877-^8.  No  work  done  for  lack  of  funds,  '78,  107,  805. 
1878-79.  Resumption  of  work  on  lock  No.  9  (Hoard's  Books),  no  work  having  bea 

done  since  1876,  '79,  1344. 
Physical  Cliaracteiistics. 
Description  of  river.    Distances  from  Pittsburgh.    Tributaries  of,  '72,  413;  '75,  L 

K»;  '76,  ii,  114, 123.    Slope  of  water  surface,  '72,  414;  '75.  ii,  138.     Thickuw 

of  coal  beds  in  valley  of,  '72,  418 ;  '74,  i,  545 ;  '75,  u,  131,  i:«.    Height  of  higb- 

waterat  Morgan  town,  '75,  ii,  137. 
Of  divide  between  north  oranch  of  Potomac  River  and  Honongahela,  '74,  i,  494. 

500.  513,  545. 
Bainfall  in  valley  of  the  Ohio  and  its  tributaries,  '74,  i,  507,  520,  523,  532;  '76,  ii. 

100. 
Private  and  Corporate  UTork. 
1836.  Monongahela  Navigation  Company  chartered  by  the  State  of  Pennsylvanb 

for  the  purpose  of  extending  slack- water  navigation  from  the  mouth  of  the  Moc- 

onffahela  Biver  to  State  line  of  Virginia,  92^  miles. 
1872.  The  Mononsahela  Navigation  Company  had  extended  a  4  foot— andpaitlrf 

foot— depth  m>m  mouth  of  river  to  84  miles  above,  by  means  of  6  dams  and  ^ 

locks,  the  locks  being  190  feet  by  50  feet,  and  250  feet  by  56  feet,  lifting  62  feet, 

'72,  413. 
Obligation  of  the  Monongahela  Navigation  Company  to  extend  the  improvement  to 

the  Virginia  State  line,  '72,  413,  415 ;  '73,  503.    The  company  propose  to  boiid 

but  one  dam  in  place  of  two,  as  recommended  by  Htijor  Merrill  (see  Projects  % 

with  lift  of  16  feet,  '73,  504. 
Use  of  dam  No.  1  tendered  to  the  United  States  by  the  Monongahela  Navlgatioii 

Company  for  experiments  with  movable  dams  with  navigable  sluices;  aceepi- 

ance  of  the  same  recommended  by  Board  of  Engineers.    See  Board  of  Bngineen 

Ohio  Biver,  '74,  i,  480 ;  '75,  i,  686.    Obligation  of  company  to  continue  improve 

ments,  '73,  504;  '79,  1345. 
A  company  chartered  by  the  State  of  Virginia  to  extend  slack- water  navigatkn  from 

the  State  line  to  Clarksburg ;  nothing  done  by,  '72,  417. 
1835.  130,000  was  expended  by  the  lumber  interest  in  erecting  log  dams  on  the  West 

Forkofriver, '76,  ii,  131. 
Projects. 
By  Mi^or  Merrill.  1872,  for  continuing  slack-water  navigation  to  a  depth  of  6feetfriHB 

Jacob's  Creek,  the  present  limit  of  the  Monongahela  Navigation  Company  (wr 

Private  and  Corporate  Work),  to  Morgantown,  a  distance  of  1j^  miles,  to  vit: 

The  Monongahela  Navigation  Company  to  construct  dams  and  locks  N<ts.  7  tnd 

8  of  lOi  feet  lift  each,  thereby  continuing  improvement  to  the  Virginia  8late 


pai 
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line  I 

No. 

ination  ] 

location,  '73|  504.    Dams  to  be  of  timber,  filled  with'  stone ;  locks  to  be  50  feet 

by  250  feet  by  6  feet,  '73,  505. 
Mononffabela  Navigation  Company,  1873,  propose  to  construct  but  a  single  dam  and 

lock  (in  place  of  two  as  above  proposed}  with  lift  of  16  feet,  '73,  503;  '79,  1345. 
In  view  of  proposed  action  of  the  Mononganela  Navigation  Company,  1874,  Mi^or 

Merrill  reconunends  that  the  United  States  waive  the  obligation  of  the  com- 

Sany  to  extend  the  improvement  to  the  State  line,  and  as  a  matter  of  expe- 
iency  that  the  United  States  buHd  lock  and  dam  No.  8,  but  requiring  the  com- 
pany to  relinquish  control  of  the  river  between  proposed  dam  No.  8  and  the 
State  line,  and  further  agreeing  to  build  lock  and  dam  No.  7  with  6  feet  of  water 
over  lower  miter  siU,  '74.  i,  482 ;  '75,  i,  736;  '76,  ii,,  130 :  '79,  1345i 

Dam  No.  9, 1875,  changed  firom  timber  to  stone,  and  the  work  done  by  hired  labor, 
'75,  L  735, 736. 

Beasons  for  permanent  dams  in  place  of  movable,  '76,  ii,  130. 

Foregoing  project  xaodified  by  extension  of  slack- waternavigation  from  Moijo^antown 
to  Furmont,  25  miles,  by  means  of  6  looks  and  dams,  liftinc  C4  ieet,  similar  to 
those  proposed  and  in  process  of  construction,  viz,  Nos.  8  and  9,  '76^  ii,  130, 136, 
138.    (See  Estimates.) 

PKOP06AL8. 

For  construction  of  lock  No.  9,  '73,  503.    For  construction  of  stone  dam  at  lock 
No.  9,  '76,  ii,  55. 
Surreys. 

1825.  By  ''  Board  of  internal  improvement,"  in  connection  with  extension  of  the 

Chesapeake  and  Ohio  Canal,  '74,  i,  525. 
1871.  Ordered  by  act  of  Congress  from  Jacob's  Creek  to  Morgantown,  a  distance  of 

18  miles,  '71,  60 ;  '72,  412,  414.    Completed  in  1871,  '72,  414. 
1875.  Ordered  by  act  of  Congress  from  Morgantown  to  Fairmont,  a  distance  of  25 
miles, '76,  i,  89,  ii,  129. 

[h.  Y.  8.1 


MOJVBOE  HABBOB  (Baisin  Biver),  MICH.— Improvement  of. 


Lppropriations. 


$30,000  00, '66,  iii,  7. 

1836 '. 15,000  00, '66,111,  7. 

1837 30,000  00, '66,iu,  7. 

1838 15,000  00,  '66,  iii,  7. 

1844 20,000  00, '66,  iii,  7. 

1858 14,000  00,  '66,111,7. 

1866 31,015  27,  '66,  iii,  7. 

1872 10,000  00, '72,  224. 

1873 15,000  00, '73,308. 

1874 10,000  00,  '74,  1,215, 

1875 10,000  00, '75,  i,  293. 

1876. 5,000  00, '76,  ii.  552. 

1878 2,500  00, '78,  127,1241. 

1879 2,000  00,  '79,  170,1077. 

.  Total  to  1879 $209,515  27,  '79,  1677. 

Commerce. 

Statistics,  '66,  iv,  75;  '67,  231;  '68,  152;   '70,  169;  '71,  189;  '72,  224;  '73,  309: 
•74,  i,  215;  '75.  i,  293;  '78,  1241 ;  '79,  1677. 
Contracts. 

1866.  W.  H.  Mott,  labor,  '66,  iv,  74;  '67,  145,232,233;  '68,  152.  J.  M.  Sterling, 
materials,  '66,  iv,  74;  '67,  145,  232,  2:«;  '68,  152.— 18(W.  W.  C.  Colbun,  screw- 
bolts,  '68, 152.-1870.  J.  M.  Sterlin-,  materials  and  labor,  '70. 170.— 1870.  Thomas 
Dunbar db  Co.,  dredging,  at  24  cents  per  cubic  yard,  '70,  169,170  ;  '71,  189.— 
1872.  William  Richardson,  dredging,  at  28  cents  per  cubic  yard,  '73,  311. — 1872. 
William  Richardson,  materials  and  labor,  '73,  311. — 1873.  J.M.  Sterling,  mate- 
rials and  labor,  '73,  310,  311 ;  '74,  i,  216.-1873.  Cartwright  McCurdy  &  Co., 
iron,  '73, 310,  311 ;  '74,  i,  216.— 1874.  J.  M.  Sterling,  materials  and  labor,  '75, 
i,  293. — 1875.  £.  U.  French,  di-edging,  at  24  cents  per  cubic  yard,  '75,1,  293 ; 
'76,  ii,  552. 
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MOlf  ROE  HABBOB  (Batetat  Btver),  MICH.— Contimied. 

Contracts— Con  tinned. 
Abrtracta  of  bids,  '66>  iv,  42;  '70, 170 ;  '73,  309,  310. 
Form  of  bids,  '66,  Iy,  41. 
Documents.    (Not  printed  in  TeportsO 
All  details  of  original  project  by  Capt.  H.  Smith,  mibmitted  in  1834  or  1836^  and  op- 
erations  nnder  appropriations  from  1835  to  1863,  for  report  of  CoL  J.  D.  OiahaiB. 
in  1857.    (See  &  Doc.,  35th  Cong.,  Ist  Seas.) 
Engineers. 
Chief  of  £noiniskb8. 
Reports,  '66,  i,  2,6.iii,7;  iv,  40:  '67,  28;  »68,  38;  '69,  36;  '70,  46;  '71,45;  '72. 
42;  '74,  i48;  '75,  i,  54;  '76,  i,  106;  '77,  112;  '78, 127;  '79, 170. 

EKQIN1SER8  IK  CHABOS. 

Capt.  H.  Smith,  1834.    See  act  approved  February  24,  1835. 
Col.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  Ifct  Sess. ;  '66^  i,  5 
Col.  T.  J.  Cram.  1866-'69.    Reports,  '66,  i,  29-.-W,  iv.  40 ;  '67,  145 ;  '68.  144. 
M^.  W.  McFarland,  lHfl9-'71.    Reports,  '67,  115 ;  '70,  160. 
Capt.  G.  L.  GiUespie,  1871-73.    Reports,  '71,  189;  '72,  224,237. 
Maj.  F.  Harwood,  187:>-74.    Reports,  '73,  307 ;  '74,  i,  215. 
Lieut.  Col.  C.  E.  Blunt,  1874-76.    Reports,  '75,  i,  292 ;  '76,  ii,  551. 
MiJ.  N.  Michler,  1876-78.    Reports,  '77,  947;  '78,  1239 ;  '79,  1669. 
M^.  John  M.  Wilson,  1878-'—.    Report,  '79,  1675. 
Assistants. 
Capt.  G.  J.  Lydecker,  '68, 151. 
Mr.  Enright,  '72,  237. 
Estimates. 
OrigiDal  by  Capt.  H.  Smith,  1834,  unknown. 

By  Colonel  Graham,  1857,  for  pier  extension,  repairs,  and  dredging.  |31 ,015.27,  '66'i,ii. 
By  Colonel  Cram,   1866,  for  repairs  to  piers,  $10,423.66,   '66^  iv,  40.    Annual  for 

keeping  in  repair,  |1,700,  '68, 145. 
By  Captain  Gillespie,  1872.  for  repairs  and  dredging,  $15,000,  '72,  239. 
By  M%jor  Harwood,  1873.  tor  entire  and  permanent  completion,  $50,000,  and  for  is- 
nual  dredging,  $4,000,  '73,  309.    In  1874,  $40,000  additional,  for  entire  and  per- 
manent completion, '74,  i,  215. 
By  Lientenant>Colonel  Blunt,  1876,  for  completion  of  repaiis,  $11,000,  '76,  ii,  551. 
By  Major  Michler,  1877,  for  completion,  $10,000,  '77,  948. 

By  Major  Wilson,  1879,  for  completion  of  existing  project,  $10,037,  '79,  170, 1677. 
Financial  Statements. 
•67,  28,  148;  '68,  145;  '69,  116;  '70,  169;  '73,  189;  '72,  224:  '73,  311;  '74,  i,  216; 
•75,  i,  294;  '76,  ii,  552;  '77,  948;  '7ft  127,  1241;  '79,  170,  1677. 
Liegrisiation. 
Act  making  first  appropriation  approves  plan  of  Captain  Smith  and  prohibits  any 
expenditure  for  improving  river  channel ;  aee  act  approved  February  24, 1835. 
Operations. 
Suspended  since  1852,  '66,  i,  5. 
Ifm-'GT,  Repairing  piers,  '67,  28. 
1667-'68.  The  old  piers  repaired,  and  550  linear  feet  of  sheathed  pile  pier  ood- 

stracted.  '68,  145. 
1869-7^0.  30,000  cubic  yards  dredged  and  150  linear  feet  of  deflector  pier  built^  '70^  1(9. 
1870-71.  8,000  cubic  yards  dredged.  '71, 189. 
1872-73.  31,029  cubic  yards  dredged,  obtaining  channel  11  feet  deep  from  Lake 

Erie  to  Monroe  City;  repairs  to  piers  in  progress^  '73,  307. 
1873-74.  Piers  repaired,  and  1,160  linear  feet  of  canal  revetment  rebuilt^  '74,  i,  21j. 
l»74-75.  4,379  linear  feet  of  revetment  rebuilt,  75,  i,  293. 
1875-76.  18,516  cubic  yards  dredged  by  contract,  and  repairs  to  piers  by  day  labor, 

'76,  ii,  551. 
1876-77.  Piers  repaired  by  day  labor,  '77,  947. 

1877-78.  Repairs  to  revetments  and  cribs  by  hired  labor,  '78^  127,  1240. 
1878-79.  Both  piers  thoroughly  repaired  and  612  linear  feet  of  oanal  xevetmcBt 

renewed,  '79,  170,  1675. 
Summary  of,  from  commencement  to  1877,  '77,  947. 
Pliysical  Ciiaracterisiics. 

Description,  '66,  i,  29;  '68.  145;  '72,  237;  '77,  947;  '78,  1239. 
Plans. 
By  Captain  Gillespie,  1871,  for  an  11-feet  channel  from  the  piers  to  Monroe  wharra. 
Dredging  42.000  cubic  yards,  '72, 239. 
Private  and  Corporate  UToric. 
The  canals  and  piers  were  constructed  in  connection  with  the  Michigan  SoatiMn 
and  Northern  Indiana  Railroad  Co.,  '66,  i,  29.    Inner,  or  Monroe  City  Caail 
built  by  the  town  of  Monroe,  '72,  238. 
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Mdlf ROE  HAJBBOB  (Bairtn  BlTer),  in[I€H.~ContinTied. 

Projects. 

By  Capt.  H.  Smith,  1834,  for  a  canal,  with  piers,  forming  a  new  entrance  from  Lake 
Erie  to  Raisin  JEtiyer.    See  act  approved  Febrnary  24,  1835. 

By  Colonel  Cram,  1866,  for  repairing  piers  and  improvements,  '66,  i,  32,  33;  '67, 145. 

By  Hi^or  McFarland,  1869,  for.  dredging  and  bailding  deflector  pier,  '69,  115. 

By  Captain  Gillespie,  1872,  for  deepeninff  channel  by  dredging  from  oater  bar  to 
Monroe  City,  repairs  to  piers,  and  piung,  '72, 224\ 

By  Msgor  Harwood,  1873,  for  thorough  renewal  of  canal  revetment,  '73,  308;  '74,  i, 

Lientenant-Colonel  Blont,  1875,  for  rebuilding  revetment  by  hired  labor,  and  dredg- 
ing, '75,  i,  293.  In  1876,  for  renewal  of  canal  revetment,  and  repairs  to  piers, 
by  hii«d  labor,  '76;  ii,  551. 

By  Migor  Michler.  1877,  for  dredging,  and  repairs  to  piers  and  revetment,  by  hired 
labor,  '77,  948. 

By  Mi^or  Wilson,  1879,  for  dredging,  and  repairs  to  revetment,  '79,  170, 1G77. 

Summary  of,  '77,  947. 
SnnreTS. 

1834.  By  Capt.  H.  Smith.    See  act  approved  Febrnary  24,  1835. 

1866.  By  Colonel  Cram,  '66,  i,  29. 

1868.  By  Colonel  Cram,  '68^  145. 

1871.  Under  direction  by  Captain  Gillespie,  by  Mr.  Enright.    Report,  '72, 237-239. 

Maps. 
Showing  location  of  works,  '66,  i.    Sketch  of  canal  and  piers,  '66^  i. 


nOOS£BE€  BAB,  JTOJVBSPOBT,  MB.— Survey  ordered  by  act  of  March 

3,  1879,  '79,  52. 


MOSQUITO  I^AGOONt  FLiA.— (See  Indian  River  and  Mosquito  Laooon.) 


XaOJVTEBEY  HABBOBy  CAX.— Ezasonation  of. 

Commerce. 

Insignificant,  '75,  ii,  709. 
TBngmeewn. 

Chief  of  Ekoineisbs. 

Report,  '75,  i,  123. 
Enqinebb  in  Charge. 
Mig.  G.  H.  MendeU.    Report, '75,  ii,  707. 
Bstimates.    (See  Plans.) 
Plans. 

By  Mig.  G.  H.  Mendell:  (1)  for  a  breakwater  2,640  feet  long  and  Jetty  1,650  feet 
long ;  estimate  cost,  #7,680,000 :  (2)  for  breakwater  3,300  feet  in  length,  with 
a  jetty  1,000  feet  long ;  estimated  cost,  |9,540,000;  (3)  for  breakwater  3,300  feet 
in  length,  with  a  Jetty  1,650  feet  Ions;  estimated  cost,  911,968,000,  '75,  ii,  709. 
Acreage  of  sites  suggested,  '75,  ii,  708. 
Snrveys. 
Included  in  Coast  Survey,  '75,  ii,  707. 


XSOUUrT  VEBNON  HABBOB«  IIVD.— Subysy  of. 

Commerce. 

Benefit,  mainly  local,  '73,  526. 
Engrtneers. 

Chief  of  Enoineebs. 
Report,  '73»  60. 

EXGINEEU  IN  CHABOE. 

M^.  William  £.  Merrill,  1872-^3.    Report,  '73,  523. 
Estimates.    (See  Plans.) 
Pliysieal  Cliaracterftstics. 

Gradual  formation  of  a  bar  and  tow-head  in  tho  river,  '73,  524. 
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HOVlf  T  yEBM OM  HARBOR,  IMD^-Continoed. 

Plaas. 

By  Major  Merrill :  (1)  for  diedgiD^  a  channel  200  feet  wide  tfaroagh  the  bar,  at  & 
estimated  coet  of  99^000,  tmsting  to  the  aoonring  action  of  the  indaoed  cnncnti 
to  widen  the  artificial  channel  and  oltiniately  to  remove  the  bar;  (2)  for  diedf- 
Ing  awajthe  tow-head  to  the  depth  of  3  feet' below  low-water,  at  aa  estimated 
cost  of  ^2,500 ;  (3)  for  increasing  the  velocity  of  the  river  cuiient,  directing  it 
upon  the  tow-head,  and  so  wear  it  away,  by  the  conatroction  of  brnsh  and  man 
dikes,  3,200  feet  in  length  and  14  feet  above  low-water,  at  an  estimated  eost  of 
^23,650.  Dificossion  of  relative  merits  of  the  various  plans,  '73»  SfiS. 
Swrveys. 

1872.  An  examination  nnder  the  direction  of  Maj.  William  E.  MemIL    Report,  '73i 
523. 


MOUNT   TERNOIV  CHAIVJVEI.,   Potomac  RiTer,   TA.— Dcprote- 

M£XT  OF. 

Appropriatfons. 

itt79,  $4,000,  '79,  83,  599. 
Commerce. 

Statistics,  '79,  599. 
Enirineers* 

Chief  of  Engineers. 
Report,  '79,  83. 

Engineer  in  Charge. 
8.  T.  Abert,  U.  S.  C.  E.    Report,  »79.  598. 
Estimates.     • 

By  8.  T.  Abert,  1879,  for  dredging  channel  150  feet  wide  by  6  to  7  feet  deep,  $13^800, 
'79,  59S,  599 ;  forjcompletion  of  existing  project,  $10,000,  '79,  599. 
Financial  Statements* 

•79,  83,  599. 
Piiysical  Cliaracteristics. 

A  wide  flat  of  soft  mud,  with  4  feet  depth  of  water,  '79,  59^  599. 
Private  and  Corporate  UTorlL. 

The  Ladies'  Mount  Yemon  Association  built  a  wharf  at  a  cost  of  fdyOOO,  '79,  599. 
Projects. 

By  S.  T.  Abert,  1879,  for  dredging  channel  across  the  flats,  150  feet  by  6  or  7  feet, 
•79,  tt3,  598. 


XSUSCATINE  HABBOB  (Mississippi  Biver),  lOHTA.— Improyxxest. 
(See  Mississippi  River  between  Falls  of  St.  Anthony  and  Caibo.) 

Appropriations. 

1879,  $7,500,  '79,  131,  1136. 
Engineers. 
Chief  of  Engineers. 

Report,  '79,  131. 
Engineer  in  Charge. 
Maj.  F.  U.  Farquhar.    Report,  '79, 1136. 
Estimates.    (See  Projects.) 
Financiai  Statements. 

'79,  131,  1137. 
Operations. 

l87d-79.  Removal  by  dredging  of  17,600  cubic  yards  sand  fiwm  bar,  '79,  1136. 
Projects. 
Mfg.  F.  U.  Farqnhar,  1879,  for  temporary  improvement  of  bar  by  dredging  70,000 
cubic  yards  sand ;  estimated  cost,  |19,250,  '79,  1137. 
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MUSKEGOIV  HABBOB,  MICHt— iMPROVXMSirr  of. 

Appropriations. 

lrfU7 $59,000, '68,34,  127;  '74,1,183;  '76,11,488. 

1870 10,000, '70,  42. 

1871 15,000, '71,40. 

1872 10,000, '72,  37. 

1874 10,000,  '74,  1,  44. 

1875 25,000, '75,  i,  48. 

1876 15,000,  '76,  i,  101. 

1879 5,000,  '79, 164. 

Total  to  1879 $149, 000. 

list  of  appropriations,  1866  to  1874,  '74,  1,  183 ;  1866  to  1879,  '79,  1617.  . 
Commerce. 
ImportaDce  of  harbor,  '66,  iv,  146;  '76,  ii,  490.    Benefits  of  improyement,  '68, 127. 

Lumber  interests,  '66,  iv,  145,  146,  147  ;  '67,  110;  '68,  127 ;  '76,  U,  490. 
Statistics,  '66,  iv,  147;  '67,  110;  '68,  127;  '69,  92;  '70,  1:^6;  '71,  146;  '72, 189; 
'73,  272;  '74,  i,  183;  '75,  i,  252;  '76,  ii,  489;  '77,  912;  '78,  1208;  '79.  1616. 
Contracts. 


Year. 

Contractor. 

Contract  for— 

Amoont. 

Iteferenoes. 

1867 
1807 
1867 

GAl<«n  IC^^tinfln 

Materials 

'67, 69,  111. 

Ledlie&Corae 

do 

'67,69,U1. 
'67,69,111. 
'67, 69,  111. 

R.N.  Gere    

.    do            

1867 

Heber  Squier 

Labor      

1869 

HfliphTniick  A  Conro 

Materials  

'69,91.92. 
'69,91,92. 
'70, 13&  136. 

1869 

O.  D.  .TAnnincm 

Materials  and  lAbnr       .   

1870 

T.  S.  White  r. 

do    

1871 

C.  Fitzsimmons 

Materials 

'71, 146. 

1871 
1872 
1874 
1875 
1870 
1878 

C.  W.  Diereks          .  . 

.  do       

'72, 180. 

Bird&Miokle 

Materials  and  labor 

'73, 271, 272. 

Colbert  &  Hopkins 

do 

'75,1251. 

T.  L.  fioeser  &  Co  . .    . 

.  do        

'76,  i,  261, 26S. 

Cnlbf^rt  4  Hopkins . 

do 

'77  911?' 

R.  M.  Steel 

do 

'79,1615,1617. 

Abstracts  of  bids,  '69,91,92;  '71,145;  '73,272;  '75,  i,  251, 252 ;  '77,912;  '79,1017. 
Abstracts  of  contracts,  '67,  59,  111;  '68, 128;  '69,92;  '71, 145;  '73,273;  '75,  i,251, 
252;  '77,912. 
Documents.    (Not  published  in  reports.) 

S.  Boo.  20,  31st  Cong.,  1st  Sess. 
XSngrtneers. 
Chief  of  Engineers. 
Reports,  '66,  i,  1,7,  8,  iii,  13, 34;  '67,  24;  '68,  34;  '69,  32;  '70,  42;  '71,  40;  '72, 
^;  '73,  3«:  '74.  i,  44;  '75,  i,  48;  '76,  i,  101;  '77,  107;  '78,  122;  '79,  163. 
Engineers  in  Charge. 
Maj.  J.  B.  Wheeler,  186G-'e9.    Reports,  '66,  iv,  140, 145,155;  '67,  110;  '68,  127. 

Extract  from  report,  '76,  ii,  490. 
Capt.  F.  U.  Farquhar,  1869-72.    Reports,  '69,  91:  '70, 135;  '71,  145;  '72. 180. 
Capt.  S.  M.  Mansfield,  1872-?—.    Reports,  '72,  189;  '73,  270;  '74,  i,  182;  '75,  i, 
251;  '76,ii,487;  '77,911;  '78»1207;  '79,1615.   Extract8fromreport,'76,u,492. 
Assistants. 
J.  R.  Bowes,  '66,  iv,  145. 

Capt.  A.  Mackenide.    Reports,  '67,  110;  '68,  127. 
Estimates.    (See  Plans  and  Projects. ) 

By  Assistant  Bowes,  1849,  piers,  ^118,456.34,  '66,  i,  8,  iv,  145;  '76,  ii,  490. 

By  Major  Wheeler,  1866,  pier  extension,  168,450,  '66,  iu,  14,  iv,  146, 155;  '67,  110; 

'68,  127 ;  '74,  i,  182 ;  '76,  ii,  490. 
Renewal  of  superstructure,  1867,  slab  pier,  $64,000,  '67,  25;  '74,  i,  182;  '76,  ii,  488. 
By  Capt.  Mansfield,  1873,  pier  extension,  $56,000,  '73,  38,  271;  '74.  i,  183;  '75,  i, 

251 ;  '76,  ii,  488. 
Additional  for  completion,  1876,  $9,898.04,  '76,  i,  101,  ii,  489;  '77, 912 ;  '78,  122,1208. 
Recapitulation  of,  1866-74,  '74,  i,  182;  '76,  ii,  488.    For  completion  of  existing 
project,  $19,y01.75,  '79,  164. 1616. 
Expenditures.    (See  Financial  Statements.) 

For  repairs,  1869-76,  $7,486.76;  Ust  of  repairs,  '76,  ii,  489. 
Financial  Statements. 
•66,  iii,  14,34;  '67,  24;  '68,  34, 128;  '69,  32;  '70,  42, 136;  '71,  40, 145;  '72,  37,180; 
'73,  38,  272;    '74,  i,  44,  183;    '75,  i,  48,  252;   '76,  i,  101,  ii,  489;   '77,  107,  912; 
'7ft  IJKi,  1208;  '79,164,1617. 
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MUSKEGOIV  HABBOB,  MICB.— Continaed. 


Operations. 


North  aide. 

Soath  Bide. 

Ing. 

Eemttlu. 

Year. 

•| 

i 

an 

1 

i 

i 

{ 

Beftnim 

1807- *68 

04 

320 

04 

80 

L./L 

L./L 

82 

JL/L 

i.A 

Cyiif. 

Ttisngnlar  crib  placed  In 
an  aDgle   between  eld 
and  new  work. 

'«,84,in;'74,l 
M8,'W,li,4IL 

'«j|^91;'^, 

'70,42,135: '74,1 

183;  Tttjii* 
71.  40, 145;  16. 

it  491. 
72,37,l»;%i 

188;  '76,iLe 
'73,88,271:  "Ri 

188;  7B,iLtit 
•74.i,l83;T6,:i 

488. 
•75,  t  48, 2a. 

76,i,  101,11,48:. 
'77,107,911 
'78,122.1207. 
'79,l«3,lfill 

1868- '09 

250 

224 

1809- '70 

Bepalxa  to  aoath  pier 

Bepalistobothpiera 

BepalTB  by  biied  labor.... 
Bepaixs 

1870- '71 

820 
04 
80 

1871- '72 

84 

1872- '78 

1878-74 

250 
185 

850 

Old  slab  piera  oanrerted 
into  pUe  pier. 

bnllt. 

1874- '76 
1875- "70 

50 
150 

50 
150 

1870- ♦77 

Repairs 

do 

1877- '78 

100 

100 

1878-79 



do 

Condition  of  the  harbor,  '76,  ii,  493.  Damages  to  piers  by  colliding  vessels,  '71, 
145 ;  '76, 11,  491.  Old  slab  pier  breached ;  closed  by  pile  work,  '72,  IbO.  31m 
feet  north  slab  pier  burned  nearly  to  water  surface,  '73, 271, 272.  Half  of  soib 
carried  away  by  ice,  '70,  136.  Histories  of  operations  to  1874,  '74,  i,  IBS;  '76, 
ii,  489;  '79,  1616.  Abstracts  of  materials  and  labor,  '67,  111:  '68,  lS8;'70i 
136;  '71,  146 ;  '72,  180 ;  '79,  1616. 
Physical  Cliaracteristlcs. 

General,  of  Muskegon  Lake  and  River,  '66,  i,  8,  iii,  13,  iv,  145, 146;  '76,  ii,  4911 
Shifting  bar  at  entrance  of  harbor,  '66,  iv,  145 ;  '73,  271 ;  '76,  ii,  490.  DffllcnltT 
in  entering  harbor  owing  to  a  combination  of  lake  and  river  currents,  '73,  liTl: 
'76^  ii,  492.    Lake  bed  unstable  sand,  '73,  271. 
Plans. 

By  ABsistant  Bowes,  1849,  two  parallel  piers,  360  feet  apart,  '66^  i,  8;  '76;  ii,490: 

By  Major  8.  M.  Mansfield,  for  extension  of  north  pier  250  feet,  '79,  1616. 
Private:  and  Corporate  UTork. 

Two  converging  slab  piers,  the  south  projecting  350  feet  beyond  the  north.   Tlwe 
piers  do  not  conform  in  construction  or  direction  to  those  recommended  bj  A^ 
sistant  Bowes  in  1849  (see  Plans).    In  1865  the  pier  heads  were  in  14  feet  uf 
water,  '66,  iv,  146. 
Projects*    (See  also  Estimates.) 

By  M%jor  Wheeler,  1866,  extension  of  the  harbor  piers  by  crib-work  to  17  f«t  ol 
water;  estimated  cost,  $58,450,  '66,  iv,  145,  146;  '67,  24, 110:  '68,  34, 127:71 
i,  182 ;  '76^  ii,  488,  490.  1867,  crib  superstructure  on  old  slab  piers ;  estimitnl 
cost,  $64,000.  '67,  25 ;  '68,  34;  '71, 145 ;  '76,  ii,  488. 

By  Capt.  S.  M.  Mansfield,  extension  south  pier;  estimated  cost,  $66,000,  '73, 38,371: 
•76,  ii,  488.    Recapitulation  of  projects,  18fc6  to  1874,  '74,  i,  188;  '76,  ii,  4*, 4*. 
Sunreys. 

1849.  Directed  by  Colonel  Abert,  T.  E.,  '76,  ii,  489. 

1866.  Directed  by  Minor  Wheeler,  '76,  ii.  489. 

1869-70-71.  Directed  by  Captain  Farquhar,  '76,  ii.  491.' 

Memoranda  of  soundings  taken  in  1847,  '76,  ii,  489 ;  1866,  '76,  ii,  489,  490 :  ISS^"^ 
70-71,  '76^  ij,  491. 

Maps. 
Plat  of  soundings  in  the  harbor,  '79, 1616. 


RIVERS  AND  HARBORS.  353 

XSUSKINGUJi  RITEB9  OHIO«r-lMPBOVxiamT  of. 

Appropriations. 

1879,  for  ice  harbor,  $90,000;  '79,  146. 
CoBimerce* 

Jnstification  of  improyement,  '79,  1367. 
Oocuments.    (Not  pablished  in  reports.) 

Major  Merrill's  report,  H.  Doo.  60,  4l8t  Cong.,  3d  Sess.,  '71,  398. 
Engrineers. 

Chief  of  Enginisbrs. 

Reports,  '70,  38;  '71, 60  ;  '78,  108 ;  '79.  146. 

M^j.  WilUam  E.  Merrin,  1871-'-^.    Reports,  '71,  39S,  393,  394 ;  '79, 1366. 

AjSSISTANT 

Thomas  P.  Roberts.    Report,  '79, 1366. 
Estimates. 

By  Aassistant  T.  P.  Roberts,  for  a  new  masonry  lock,  |225,500,  '79, 1366,  1971. 
Physical  Ciiaracteristics. 

Discharge  of  the  Ohio  at  Marietta  Island,  '71,  393. 
Plans. 

By  Mi^or  Merrill,  for  constmction  of  an  ice  harbor  by  means  of  a  new  lock  and  dam, 
look  400  feet  in  lenrth  between  miter  sills,  and  56  feet  wide,  new  masonry  inlet 
to  mill-race,  eztenmng  dam  through  present  lock,  and  new  draw-bridge :  also 
dredging  below,  lock,  ^79,  13G5,  im,  1370. 
Private,  State,  and  Corporate  UTortK. 

Snags  removed  by  city  of  Marietta ;  also  agree  to  keep  channel  on  Ohio  side  clear  for 
five  years,  '71,  395.    Lock  180  feet  long,  35  feet  wide,  lift  of  11^  f^t,  and  dams 
bum  by  the  State  of  Ohio  in  1838,  '79.  1367. 1368. 
Sorveys. 
Ordered  by  aot  of  July  11,  1870.  assigned  to  Mi^or  Merrill,  and  made  under  his 

direction  in  1871,  '71,  392.    Report,  '71,  393. 
1878.  Of  Muskingum  River  below  second  dam,  to  ascertain  its  adaptability  for  an 
ice  harbor,  '78^  106.    Made  by  T.  P.  Roberts.    Report,  '79,  1368. 


IVAlfSJEinOIVD  BITER,  TA.— Ihproybmbnt  of. 

Appropriations. 

1873 tl5,000,  '73,76,787. 

1874 10,000,  '74,  i,  87,  ii,  63. 

1875 5,000,  '75,  i,  94,  ii,  129. 

1876 5,000, '76,  i,  68,  352;  '77,65,315. 

1878 2,000,  '78,  75,  .541. 

Total  to  1879 $37,000,  '79,  682. 

Commerce. 

Statistics,  '72,  726;  '73,  787 ;  '74,  ii,  63;  '75,  ii,  129;  '77,  366;  '79,  682. 
Contracts. 

1874.  Morris  &,  Cummings,  dredging,  at  20  cents  per  cubic  yard,  '74,  ii,  63.  H.E. 
Culpepper,  dredging,  at  23  cents  per  cubic  yaSrd,  '75,  IL  128.  H.  E.  Culpepper, 
building  dike,  at  $3.45  per  linear  foot,  '75,  ii,  128.    H.  £.  Culpepper,  removal  ol 


wreck,  ^75,  ii,  128. — 1875.  H.  E.  Culpepper,  removal  of  wreck  and  dredging,  '76^ 
i,  352.  -1877.  G.  H.  Ferris,  dredging  and  repairing  dike,  '77,  365. 
Abstracts  of  bids,  '74,  U,  63;  '75.  u,  128;  '76^  i,  358;  '77,  366. 
Engrineers. 
Chief  of  Enoineebs. 

Reports.  '71,  76;  '72,  72;  '73,  76;  '74,  i,  87;  '75,  i,  94;  '70,  I,  68;  '77,  66;  '78^ 
75;  '79,89. 
Engineers  in  Charge. 

Mai.  William  P.  Craighill,  1871-74.    Reports,  '72,  723 ;  '73,  787 ;  '74,  ii,  63. 
S.t.  Aben,  1874-78.     Reports,  '75,  ii,  127 ;  '76,  i,  352;  '77,  365;  '78,  541. 
Capt.  Charles  B.  Phillips,  1878-'—.    Report,  '79,  681. 
Ajbsi  stant. 

William  Popp.    Report,  '72,  723. 
Estimates. 

By  William  Popp.  1872,  for  channel  100  feet  wide  by  8  feet  deep,  $30,000 ;  if  in- 
creased to  200  feet  m  width,  $20,000  additional,  '72.  72,  723. 
By  S.  T.  Abort,  1878,  increased  to  $37,000  owing  to  small  appropriations  and  repaln, 
'78,  541. 

23  EN 
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IVANSEMOIVD  RITEB,  TA«— Continued. 

Financial  Statements. 

•73,  76,  7«7 ;  '74,  i,  87,  ii,  63j  '75,  i,  94,  ii,  129;  '76^  i,  68,  ii,  352;  »77. 6Ji,  363;  'Ta 

75,  541 ;  '79.  90,  682. 
Operations. 
1872-73.  Preparatory  only,  '73,  76,  787. 
1873-74.  Snags  and  artificial  obstructions  removed,  and  2,156  linear  feet  of  dikc4 

built;  di^dging  by  contract  in  progress,  '74,  i,  87,  ii,  6!). 
1874-75.  1,3.33  linear  feet  of  dike  bailt;  20,819  cubic  yards  dredged  and  wiwk 

removed,  '75,  i,  94,  ii,  128. 
1875-76.  Channel  60  feet  by  7i  feet  dredged  through  Suffolk  Bar,  '76,  L  68  3al 
1877-78.  8,340  cubic  yards  dredged  from  Suffolk  Bar  Channel,  making  it  86  feet  by 

8  feet ;  dikes  repaired,  '78,  75,  541. 
Physical  Cbaracterlstles. 

•72,  72-1. 
Projects. 
By  William  Popp,  1872,  for  channel  100  feet  by  8  feet  by  removing  obstradioii^ 

dredging,  and  dikes,  '72,  723. 
Snnreys. 
1871.  Under  direction  of  Mi^or  CraighiU,  by  William  Popp.    Beports,  '7%  723 ; 

•73,  787. 
1877.  By  S.T.  Abert,  '78,  541. 
1878-79.  Under  direction  of  Capt.  C.  B.  Phillips,  '79,  681. 


IVANTICOKE  BITEBtDEIi.  AND  MD.-Snrvey  ordered  by  aet  of  Maid 

3,  1879,  '79,  81. 


JVAIVTVCKET  HABBOB,  HI  ASS.— Improvement  of. 

.Appropriations. 

l«28(survey) $300.  Act  af  May  23.    - 

1829 30,000.  Act  of  March  2. 

1831 8,265.  Act  of  March  2. 

1832 6,000.  Act  of  July  3. 

Total  to  1879 |44, 565,  '75,  ii,  376,  with$l,169. 75  for  relief  claims  by  act  tf 

June  15,  1844. 
'Commerce. 

Former  importance  of  Nantucket  as  a  mercantile  port,  '75,  ii,  375.     ImportaDce» 
a  harbor  of  refuge,  '75,  ii,  375,  381.    Petition  of  citizens  relative  to  proposed 
improvement,  '75,  ii,  381. 
iEni^neers. 
Chief  of  Engineers. 

Reports,  '75,  i,  111;  '79,  56. 
Engineers  in  Charge. 
Maj.  J.G.Totteu,  1827,  '75,  a,  376. 
Lieutenant  Prescott,  1828,  '75,  ii,  376. 

Maj.  G.  K.  Warren,  1874.    Report,  '75,  ii,  374.     Survey,  1879,  '79,  56. 
Assistant 
H.  S.  Van  Ingen,  1874.    Report,  '75,  ii,  374. 
'Estimates.    (See  also  Projects.) 

By  Lieutenant-Colonel  Anderson,  1827  (report  of  Maj.  J.  G.  Totten),  for  a  break- 
water, $898,393.14. 
By  H.«.  Van  Incen,  1874,  for  the  same,  $3,622,553,  '75,  ii,  376. 
By  Lieutenant  Prescott,  1828,  for  dredging,  $41,541.50. 
By  H.  S.  Van  Ingen,  1874,  for  the  same,  $128,741,  '75.  ii,  376. 
By  H.  S.  Van  Ingen,  for  dredging,  $80,395.15,  '75,  ii,  377.    For  opening  a  chaaati 
through  the  Haulover,  $95,000,  '75,  ii,  378. 
(Operations. 

Appropriations  of  1829,  1831,  and  1832  expended  in  ineffectual  dredging,  '75,  ii.  ^ 
^Physical  Characteristics. 

General,  '75,  ii,  376.  Character  of  beach,  '75,  ii,  375.  Movements  of  tidal  currents. 
'75,  ii,  375,  379,  380.  Comparison  between  Edgartown  and  Nantucket  Harbors. 
'75,  ii,  378.  379. 
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IVAIVTUCKET  HARBOR,  MASS.— Continned. 

Plans. 

By  Lientenant-Colonel  Anderson,  1827,  for  a  breakwater  in  7  fathoms  of  water,  to 
contain  1,317,292  tons  of  stone,  in  the  bight  south  of  Qreat  Point,  and  connected 
with  the  shore  by  soatterine  piers,  allowing  the  passage  of  littoral  sands  and 
the  entrance  of  light-drangnt  yessels,  bat  yet  breaking  the  force  of  any  seas 
ftom  the  southwest,  *75,  ii,  376. 

By  H.  S.  Van  Ingen,  for  dredging  a  channel  through  the  bars  at  the  entrance  of  the 
harbor  to  a  depth  of  12  feet,  '75,  ii,  377.    For  opening  a  channel  through  the 
Hauloyer  to  Nantucket,  '75,  ii,  378. 
Private  and  Corporate  UTork. 

Boston  Harbor  comiussioners  referred  to,  '75,  U,  377. 
Projects. 

By  Lieutenant  Prescott,  1828,  for  dredging  a  channel  through  the  bars,  relymcnpon 
the  scour  of  passing  waters  to  keep  it  open,  at  an  estimated  cost  of  |41,541.50, 
'75,  ii,  376.    Failure  of  this  project,  '75,  ii,  376. 

1828.  By  Lieutenant  Prescott,  '75,  ii,  376. 
1872^3.  Included  in  the  Coast  Surveys,  '75,  ii,  376. 
1874.  By  H.  S.  Van  Ingen.    Report,  '75,  ii,  374. 
Survey  ordered  by  act  of  March  3, 1879,  '79,  56. 


NARRAGAN SETT  BAT.— Improvement  of. 
(See  also  Proyidencb  Bivbr.) 

AppropriatioiiSi 

l&re $5,000, '77,  44. 

1878 10,000,  '7ft  49. 

1879 6.000,  '79,  55. 

Commerce. 

Benefit  of  improrement,  '76^  i,  218,  221 ;  '77,  204 :  '79,  315. 

Statistics,  '76^  i,  218;  '77,  204;  •7ft  246;  '79,  315. 
Contracts. 

1877.  With  W.  H.  Molthrop,  for  dredging  4,064  cubic  yardSjat  an  average  price  of 
39.4  cents  per  cubic  yard.  '77,  204;  •7ft  245.— 1878.  With  E.  B.  Seward,  for 
dredginff  19,777  cubic  yaras,  at  30  cents  per  cubic  yard,  and  also  for  excavating 

Abstracts  of  bids,'  '77,  204 ;  '79,  314. 
Abstracts  of  contracts,  '79,  314. 
IRngineen. 

ChIKF  of  ENGINBEItS. 

Reports,  '76,  i,  51 ;  '77,  44;  '7ft  49;  '79,  56. 

M^.  O.  K.  Warren,  1875.    Reports,  '7ft  i,  217 ;  '77,  203 ;  '7ft  243 ;  '79,  313L 
Assistant 
H.  A.  Bentley,  1875, 1877-78,  '7ft  245 ;  '79,  316.    Report,  '7ft  i,  218. 
Estimates.    (See  Projects.) 
Financial  Statements. 

•77,  44,  204;  '7ft  49,  245;  '79,  55,  315. 
Operations. 

1877-78.  Dredging,  4,015  cubic  yards ;  rock  removal,  200  cubic  yards,  •7ft  49,  245. 
1878-79.  Dredging,  19,776.85  cubic  yards;  rock  removal,  34a6  cubic  yards,  '79,  314. 
History  of  operations,  '79,  314. 
Pbysical  Characteristics. 

General,  '7ft  i,  217,  219;  '79,  313.    Tides,  '7ft  i,  218,  220;  '7ft  246.    Obstructions, 
rocks,  and  shoaU,  '7ft  i,  218,  220,  221. 
Projects. 

By  M%|.  Or,  K.  Warren,  for  dredging  channel  across  the  «  flats,"  200  feet  wide  and  7^ 
feet  deep  at  mean  lo w- water ;  also  for  dredging  at  Rhodes  Folly,  at  an  estimated 
cost  of|51,000, '7ft  i,  221. 
Surveys. 

1839, 1855.  Included  in  Coast  Surveys,  '7ft  i,  217. 

1875.  By  H.  A.  Bentley.  Report,  '7ft  i,  218.  Comparison  of  surveys  of  1839, 1855, 
and  1875,  '7ft  i,  219. 
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NARRAGANSCSTT  PIBB.  U.  I.--8ubvxt  of. 

Commerce. 

Benefit  of  improvement  to,  '71,  8S0. 
Statistics,  '71,  818,  823. 
Engrineers. 
Chief  of  Enoinesbs. 

Reporta,  '70^  31,  76;  '71.  86. 
£ngik£bbs  in  Chabge. 
Ma^j.  D.  C.  Houston,  1870.    Report,  '70,  76. 
Maj.  G.  K.  Warren,  1870-'—.    Reports,  '70,  452,  453 ;  '71,  818. 
Assistants. 
J.  A.  Judfion.    Report,  '71,  819. 
A.  H.  Dager,  C.  E.,  '71,  819. 
J.  Pierpont, C.  £.,  '71,  819. 
Estimiate««    (See  Plans.) 
Plans. 
By  M^.  G.  K.  Warren,  for  sea-wall ;  estimated  cost,  $500,000,  '71,  81& 
By  J.  A.  Judson,  to  constmct  a  sea-wall  and  basin  sor  lo<»l  pozposea.  tl2;SHLS4f  '71 
822. 
Private  and  Corporate  UTork. 
In  1836  the  Narrasansett  Pier  Company  was  organized  for  the  pnxpoee  of  oonstnet- 
ing  a  wharf  tnat  woald  be  available  in  all  weather.    In  1840  the  pier  was  en- 
pleted,  435  feet  in  length,  at  a  cost  of  $18,000,  '71,  821. 
Surveys. 
1844.  Included  in  the  Coast  Survey,  '70,  453.    Examination  or  sarrey  ordered  br 

act  approved  July  11,  1870.  '70,  31. 
1871.  By  J.  A.  Judson,  under  direction  of  ^iaj.  G.  K.  Wamn.    Sspoft,  '71, 619. 


NABRAGITAGITS  RITER,  HEE.— Impboyxhbnt  or. 


Appropriations. 

1871 $12,000,  '71,  87. 

1872 10,000,  '72,  86. 

Commerce. 

Justification  of  improvement,  '71,  87,  834;  '72,  926;  '74,  i,  105. 

Statistics,  '71,  834. 
Engineers. 

Chibf  of  Enoinbbbs. 
Reports,  '70,  31,  83;  '71,  87;  '72,  86;  '73,  94 ;  '74,  i,  105. 

Enqineeb  in  Chabge. 
Lieut.  Col.  George  Thom,  1870,  '70,  83.    Reports,  '71,  830:  '72,  9S6:  *n»  VXa; 
'74  ii  297. 
Estimates.    (See  Projects.) 
Financial  Statements. 

'71.  8«,  331;  '72,  86,  926;  '73,  95,  1055, 1056;  '74,  i,  105,  ii,  297,  S96. 
Operations. 


Year. 


Book«xo»- 


DMdcNE- 


1872- "TE., 
1873-74., 


850 
9*900 

1.886 


Cydt. 


^080 
8^000 


'n,8»;1li« 

•n,«Maa  ^ 


Physical  Characteristies. 

General,  '71,  830,  et  009. 
Projects. 
By  Lieatenant-Oolonel  Thom,  fbr  diedsinir  and  xook  ezcavstion,  at  sac 
cost  of  $20,000,  '71,  833. 
Survey. 
1870.  Survey  and  examination  under  the  direction  of  lientenant-ColoBel  This 
Report,  '71,  831. 
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NASSAU  RITEB  AIVB  FERNANDINA,  FI^A.— Inside  passage 
betireen.— <See  8t.  John's  Bivsb.) 


H I:BRASKA  €ITT,  ]VC;BR.—(See  Missoubi  Biveb.) 


NEABSCO  BAT,  TA«— Survey  of. 

Commerce. 

Statishcb,  '72,  712,  713. 
Engineers. 

Chief  of  Entginebiui. 

Reports, '71,  76;  '72,71. 
Enqineer  in  Charge. 

Maj.  WmUm  P.  Cralghill,  1871-72.    Beporte,  »71,  620 ;  '72,  707. 
Assistants 

Capt.  Charles  B.  PldUips.    Beport, '72,  711. 
J.  E.  Weyee,  '72,  707,  711. 
G.  Thompson, '72,  707,  711. 
Estimates.    (See  Plans. ) 
Plans. 
By  Captain  Phillips,  1872,  for  dredging  a  channel  40  feet  wide  by  6  feet  deep,  pro- 
tecting the  banks  by  wattling,  from  the  month  of  the  bay  to  deep  water  oelow 
Atkinson's  Landins ;  estimated  cost,  $10,215.26,  '72,  712. 
By  MigoT  Craighill,  estimate  increased  to  $13,500,  '72,  708. 
Surveys. 
1871.  Under  direction  of  M^or  Craighill,  by  Captain  Phillips,  J.  E.  Weyas,  and  Gil- 
bert Thompson.    Beports,  '71,  620;  '72,  707,  711. 


IVECHES  RITBR,  TEX.— Imfboysmbnt  or. 
(Inclnding  survey  of  Angelina  Biyer,  Tez.) 

Appropriations. 

1878 $8,000, '78,  84. 

1879 6,000, '79,  109. 

Commerce. 

Does  not  warraDt  heavy  expenditure  for  improvement,  '74,  i,  748.    Obstructions  to 

navigation,  '74,  i,  748,  752. 
Statistics,  *74,  i,  744. 
Contracts. 
1878.  With  Brott  and  Norris,  for  dredging,  at  17  cents  per  cubic  yaid.    Contract 
annulled,  '79,  907.— 1879.  With  S.  N.  Kimball,  for  dredging,  at  22ib  oents  per 
cubic  yard,  '79,  909. 
Abstracts  of  bids,  '79,  906,  908. 
Abstracts  oC  contracts,  '79,  907,  908. 
Enirineers. 
Chief  of  Engineers. 

Beports,  '72,  62;  '74,  i,  74;  '78,  84;  '79,  109. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell,  1875^'—,  '72,  62.    Beports,  '74,  i,  742;  '78,  611 ;  '79,  905. 
Assistants 
Lieut.  H.M.  Adams,  1873.    Beport,  '74,  i,  743. 
A.  De  Man,  1873.    Beport.  '74,  i,  745. 
Estimates.    (See  Projects. ) 
Financial  Statements. 

'78,84,612;  '79,109,909. 
Pliysical  Cliaracteristics. 

General,  '74,  i,  747,  748,  751,  et  9eq,    Bar  at  month,  '74,  i,  743,  753. 
Plans. 
By  Lient.  H.  M.  Adams,  for  dredging  a  channel  to  a  width  of  80  feet  and  depth  of  5 

feet,  '74,  i,  743. 
By  A.  De  Man,  for  the  removal  of  snags  and  overhanging  willows  which  obstruct 
ihe  navigation  of  the  Angelina  Biver,  '74,  i,  748.    For  dred^ng  the  channel 
through  middle  ground,  and  for  the  construction  of  jetties  9,^N0  and  2,200  feet 
in  length  at  the  mouth  of  the  Neches  Biver,  '74,  i,  754. 
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NECHES  RIVER,  TEX.--Contixui6d. 

Private,  State,  and  Corporate  UTork. 

The  improvement  of  the  Angelina  River  has  been  attempted  by  the  State  of  Texa, 
bat  the  attempts  resolted  in  a  failure,  owing  to  the  incompetency  of  the  ccb- 
tractors,  '74,  i,  749. 
Projects. 
By  Capt.  C.  W;  Howell,  for  dredging  a  channel  40  feet  wide  and  5  feet  deep  at  i 
low- water,  across  the  bar  at  the  month  of  the  Nechee  River,  at  an  i 
cost  of  $26,318.05,  '78,  84 ;  '79,  909. 
Surveys. 
By  A.  De  Man,  1872-73.    Report,  '74,  i,  746. 
IM'd.  Under  the  direction  of  Capt.  C.  W.  Howell,  an  examination,  '79,  905^ 


NEHAIiEM  RITER,  OREG«— Ezamxelltion  of. 

Commerce. 

Justification  of  improvement,  '76,  ii,  640. 
Engineers. 

Chief  of  Enoimebrs. 

Report,  '76,  L  116. 
Engineeb  in  Chaboe. 

Maj.  N.  Miohler.    Report, '76,  U,  639. 

AjBSISTANT. 

J.  J.  Gilbert,  U.  8.  C.  8.    Report, '76,  ii,  640. 
Physical  Characterislics. 

Description,  '76,  ii,  640. 
Surveys. 

1875.  Under  direction  of  Major  Miohler,  examination  at  the  month,  '76L  i.  11& 
1875.  Survey  by  J.  J.  Gilbert,  U.  8.  C.  8.,  '76»  11,  639. 


NEVSE  RITER,  Smitiilleld  to  and  below  Goldsborovg^liyll.C^ 

IMPBOVEMSNT  OF. 

Appropriations. 

1878 $40,000,  '79,94,705. 

1879 45,000, '79,  94,  705. 

Commerce. 

Statistics,  '72.  740,  741;  '76,  i,  365;  '79,  705. 
En^rineers. 
Chief  of  Enqinebrs. 

Reports,  '71,  76;  '72,  73;  '76,  i,  69;  '78,  76;  79,  93,  95. 
Enoinebrs  in  Charge. 
Maj.  William  P.  Craighill,  1871.    Reports,  '71,  621;  '72,  734. 
S.  T.  Abort,  1875.    Report,  '76,  i,  3^ 
Capt.  Charles  B.  Phillips.    Report,  '79,  704,  708. 
Assist AJfTs 
William  Popp,  '71,  6^1.    Report,  '72,  735. 
Robert  Ransom.    Report,  '79,  706. 
J.  M.  Wolbrect.    Report,  '79,  709. 
Estimates.    ( See  Plans. ) 

By  Captain  Phillips,  1879,  to  complete  ezistins  project,  (68,000,  *79;  706. 
Financial  Statements. 

•79,  94,  705. 
Operations. 
History  of  operations,  '79,  93,  704. 

1878-'79.  Removal  of  wrecks,  snags,  logs,  '*  Tankee  catchers,"  etc.    Dredging,  o^ 
building  jetties  between  Goldsborougn  and  mouth  of  river,  by  hired  labor,  '7% 
93,  704-706. 
Physical  Characteristics. 
Description,  below  Goldsboxough,  '72,  736,  736:  '76»  i,  364:  '79,  706:  above  Goidi' 
borough,  '79,  708,  710. 
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IVEIT8E  RIT£R,  N.  C— Continaed. 

Plans. 

By  William  Popp,  1871,  for  removal  of  obstmctions,  to  make  a  4f-foot  channel  be- 
low QoldsboTougb :  also  two  out-offs ;  estimated  cost.  |153,191i  '72,  734,  740,  or 

without  the  cut-ofi^  $50,341  less,  '72,  734,  740. 
By  S.  T.  Abert,  1875,  adopted  estimate  of  Major  Craighill  for  removal  of  obstruo- 

tioDs  from  Goldsboroagh  to  the  luonth,  $51,000,  '76»  i,  366,  :I67. 
By  Mr.  Wolbrect,  1879.  for  removal  of  sna^  and  solid  rook  between  Smithfiold  and 

Goldsboroagh,  ana  constmotion  of  dikes;  estimated  cost,  $20,761.84,  *79,  709, 

710. 
Private  and  Corporate  UTork. 

Snags  removed  and  wing-dams  constmcted  by  the  State  of  North  Carolina  before 

the  war,  '72,  734,  735. 
Projects. 

Migor  Craighill,  1871,  adopted  plan  proposed  by  Mr.  Popp  for  the  removal  of  ob- 

structioDs,  '72,  734. 
&  T.  Abert,  1875,  also  adopted  the  above  project,  '76,  i,  365. 
By  Captain  PhillipB,  1879,  for  removal  of  obstmctions,  making  ont-offs,  and  building 

jetties,  by  hired  labor,  from  the  month  as  far  up  the  river  as  the  funds  wiS 

allow,  '79,  93,  704,  705. 
Surveys. 

1862.  llDder  direction  of  A.  B.  Bache,  below  New  Berue,  '76^  i,  363.    \ 

1872.  Under  direction  of  Professor  Pierce,  below  New  Berne,  '76^  i,  363. 

1871.  By  William  Popp,  under  direction  of  Migor  Craighill,  from  Goldsborough  to 

the  mouth.    Report,  '72,  734,  735. 
1875.  By  S.  T.  Abert.    Report,  '76^  i,  363. 
1878.  By  J.  M.  Wolbrect,  under  direction  of  Capt.  Charles  B.  Phillips,  from  Smithfield 

to  Goldsborough.    Report,  '79,  708,  709. 
Maps. 
Sketch  showing  "  Yankee  catchers,"  '72, 738.    Sketch  showing  Jetties  constructed 

near  Kingston,  '79,  706. 


IVEir  BEDFORD  HABBOB,  MASS.— iMFBOVBBaBirr  of. 


Lppropriattons. 


$10,000, '75,  ii,  285. 

1852 *3,000.    Act  of  August  30,  1852. 

1874 1500, '75,  ii,  284. 

1875 10,000,  '75,  i,  107,  li,  286. 

1876 10.000, '77,42. 

Commerce. 
Justification  of  improvement,  '75,  ii,  284,  285;  '78,  227.    New  Bedford  the  prin- 
cipal whaling  port  of  the  world,  '75,  ii,  285. 
Statistics,  '75,  li,  286. 
Contracts. 
1875.  Atlantic  Dredging  Company,  for  dredging,  at  17^  cents  per  cubic  yard,  '75« 
ii,  286.— 1877.  William  H.  Molthrop,  tor  dr^ging,  at  10^  cents  per  cubic  yard, 
'77  197*  '78.  227. 
Abstracts  o/bids,  '75,  ii,  286;  '77,  197. 
Abstracts  of  contracts,  '75,  ii,  286 ;  '77,  197. 
Defense. 

Permanent  defenses  at  Clark's  Point  and  vicinity,  '75,  ii,  285. 
Eni^tneers. 
Chief  of  Enginsebs. 

Reports,  '66,  i,  37;  '75,  i,  107;  '76^  i,  48;  '77,  42;  '78»  47;  '79,  53. 
Engineer  in  Charge. 
Miy.  G.  K.  Warren,  1874-^—.    Reports,  '75,  ii,  283;  '76,  i,  204;  '77,  196;  '78, 
226;  '79,303. 
Assistants. 
Lieut.  W.  S.  Rosecrans,  '75,  ii,  284. 
Capt.  George  Dutton,  '75,  ii,  284,  285. 
H.A.Bentley, '78,  227. 
Estimates.    (See  Projects.) 
Work  accomplished  below  estimate,  '76^  1,  204. 

*For  survey  of  New  Bedford  Harbor  and  Taunton  Biver.  f  Allotment  for  martij* 


3€0  IKDSX  OF 

WEW  BEDFORD  HARBOR,  MASfiL-^Oontiiiiifid. 

FinaBciAl  StateHtents* 

'75,  i,  108,  U,  287;  '76,  i,  48;  '77,  43;  '78^  47;  '79,  53,  54,  303. 
OperatlOBS. 

1836-^40.  Wreck  zetnoTed  and  dredgiiur,  '75^  ii,  285. 
1874-^.  Barvey  made,  '76,  i,  107. 

1875-^6.  A  cbannel  105  feet  wide  dredged  from  deep  water lo  New  Bedfiitd  wk 
to  a  depth  of  15  feet  at  mean  low-water,  '76,  L  48.    48,224  caliio  yaida  of  i 
rial  removed,  '76^  i.  204 ;  '77,  196. 
1876-^77.  Work  Bospended  for  want  of  fnndfl,  '77,  42;  '78^  SS7. 
1877-^8.  Improvement  completed  by  the  formation  of  a  channel  300  Coat  wide,  *7Bl 
47,  227 ;  '79,  303. 
Physical  Characteristics. 

Description  of  ehoaU,  '75,  ii,  284 ;  '78,  296.    Tidal  obeervationfl,  10,  227. 
Plans. 
1874.  By  Biajor  Warren  to  widen  the  draw-spana  and  remove  a  poottiaa  of  A» 
wharves,  '75,  ii,  284. 
Private  and  Corporate  Work. 

Dredging  by  private  parties,  '75,  ii,  284,  by  Beading  Baikoad  Coaipany,  *1B,  9aS. 
Projects. 
By  Ma)or  Warren,  1874,  for  dredging  a  channel  15  feet  deen  at  mean  k>w>waiter  sid 
200  feet  wide,  from  Palmer's  Island  to  New  Bedford  wharves,  at  eatiinatod  em 
of  «24,000,  '75,  ii,  284.    Modified  to  300  &6t  wide,  '78^  287. 
Sorveys. 
1852.  By  Lient.  W.  8.  Bosecrans  (reported  by  Capt.  Qeoxge  Dutftoa  in  1853,  '77,  ISS), 

'75,  ii,  284. 
1874.  Ordered  and  made,  '75,  i,  107,  ii,  284. 


NEUr  BUFFAIiO  HARBOR,  MICH.— iMFBOvxMKzrr  of. 

Appropriations. 

la52 18,000,  '66»  iil,  85. 

1807 60,000, '67,  23;  '69,29. 

1870 5,000,  '70,  38. 

1872 5,000,  '72,  34. 

Commerce. 
Considered  as  a  harbor  of  reftige,  8.  Doc.  42,  35th  Cong.,  1st  Sesa.,  pages  76.77. 

Local  requirements  insignificant,  '71,  120  j  '73,  35,  218;  '74,  1,  41 ;  '75,  i,241; 

'76,  ii,  451.     Objections  to  farther  improvement,  '73;  35,  218  j  '74,  i,  41;  "T?, 

Statistics.  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  76,  77 :  '66^  iv,  141 :  '67,  Iffi: 
'75,  i,  241;  '76,  ii,  451. 
Contracts. 
1867.  Carkin  and  Kimball,  material  and  labor,  and  dredging,  '67, 103.    R.  K.  G«r« 
materials,  '67,  58,  103.— 1871.    R.  A.  Conolly,  materials  and  labor,  '71,  36,  l&l 
Abstracts  of  contracts,  '67,  5*i,  103 ;  '68,  118. 
llocameiits.    (Not  published  in  reports.) 
H.  Doo.  251,  25th  Cong^  2d  Sess.    S.  Doc.  1,  33d  Cong.,  1st  Sess.,  part  3.     S.  Doe. 
16,  34th  Cong  ,  3d  Sess.    Containing  records  oi^  operations  previons  to  TJBGB. 
Engineers. 
Chief  of  Enginisers. 
Reports,  '66,  i, 7, iii,  14, 36 ;  '67,  23;  '68,  32 ;  '69,  29 ;  '70,  38 ;  '71,  36 ;  -72,  34: 
•73,  35;  74,  i,  41;  '75,  i,46;  '76,  i,99;  '77,  104;  '78,  119;  '79,  16L 
Boards  of  Engineers. 
Recommended  (1853)  piers  to  10  feet  water,  each  300  feet  long  and  300  feet  apart. 
S.  Doc.  1,  33d  Cong.,  1st  Sees.,  pages  213,  214 ;  S.  Doc.  42,  £th  Cong.,  Ut  Sew., 
page  75. 
Convened  at  Bafifalo,  N.  Y.,  Jannanr  22,  1868 ;  reported  in  &yor  of  abandoning 
the  improvement  for  reasons  stated.    Report,  *68,  223. 
(Colonels  Cram  and  Macomb,  Lientenant-Colonels  Raynolds,  Newton,  and  Blunt, 

Major  Wheeler,  and  Captain  Harwood.) 
Engineers  in  Charge. 
Maj.  J.  D.  Graham,  1857.    Report,  S.  Doc.  4%  35th  Cong.,  Ist  Sess.,  page  74. 
M^.  J.  B.  Wheeler  1866-70.    Reports,  '67,  102 ;  '68,  117. 
MaJ.  W.  E.  Merrill  in  temporaiy  charge  February  to  March,  1870,  '76^  ii,  442. 
Mi^.  D.  C.  Houston,  1870-74.    Reports,  '70,  97 ;  '71,  119 ;  '72, 131 ;  '73,  217. 
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mew  BIJFFAIiO  HARBOR,  l!U€H.-Coiitiimed. 

EMi^neers—Oontinned. 
Engimesrs  in  CHABOifr— Continaed. 
Miy.  G.  L.  Gillespie,  1874-^.    Reports,  '75,  i,  241 ;  '76^  il,  451. 
Capt.  G.  J.  Lydeoker,  1877-^9.    Reports,  '77,  899;  •78>  1189. 
Maj.  J.  A.  Smith,  1879-'—.    Report,  ^79, 1696. 

AsSISTAjNT. 

Lieut.  D.'  P.  Heap,  1866^69.    Reports,  *67,  102 ;  '€B,  117. 
Estimates.    (See  also  Plan  and  Projects.) 


Graham,  1857.  Ist,  for  local  use,  |98.113.47 ;  2d,  for  general  harbor  oi 
nfage,  ^07,607.79,  ihe  dredginff  by  United  States  ^iparatiis ;  B.  Doe.  42,  35th 


By  Major 
vefage 
Cong.,'  1st  Sess.,  pages  76, 807175. 


Cong.,  1st  Sess.,  pages  7t>,  »u,  175. 
By  Maj.  J.  B.  Wheeler,  186(5,  revised  estimate  of  M%ior  Graham's  second  plan, 

$384,020,  *66»  iii,  14,  35,  it,  154,  155. 
By  Lieutenant  Heap,  piers  and  dredging,  $106,587.60,  '67,  102. 
By  Board  of  Engineers,  and  by  Captain  Heap.    For  permanent  completion  with 

13,000  to  9^fiO0  additional  annually  «xr  dredging,  |600,000;  '68^  118,983;  '72, 

131;  '76,11,462;  '77.899. 
By  Mi^or  Houston,  for  completion,  $125,000,  '70;  38, 96. 
£xpeii4litiires«    (See  also  Financial  Statements.) 
1857.  Balance  of  former  appropriation  expended,  S.  Doc.  42,*  35th  Cong.,  1st  Sees., 

page  74. 
Financial  Statements. 

•66,  ui,  14,  35;  '67,  23,24,  103;  *€&,  32;  ^eS,  29:  '70,  38,  98;  '71.  36, 119, 120 ;  '72, 

34, 132;  '73,  35,  218;  '74,  i,41;  '75,1,46,241;  '76.1,99,451;  '77, 104;  '78,119, 

1190;  '79,161,1696. 
Operatic 


Tear. 


Dredging. 


Seferenoes. 


1886- 'C7 

1868- '69 
188»-*70 
1870-  71 
1871-72 


ig  in  oat.. 

do."  ;*.!!.*!  "i: 

Dam  built  MMM 

Pile  pier  began 

3011mearfi»et  pile  pier  nearly  oompleted  . 


aydt. 
11,260 
70,663 


flTor  moutk. . 


'«7, 103;  72, 181. 

'68,82,118;  ^72,181. 

'6D,  29. 

70,88,97;  '76,11,458. 

71,  86, 119. 

'72,34,131. 


No^ork  done.  1872  to  1878.  Dilapidated  condition  of  the  work  in  1877,  '77,  899. 
History  of  operationa  to  1875,  '76^  ii,  451. 

AbstracU  of  materials  naed  and  work  done,  '67,  103. 
Pliyslcal  Ciiaracteriatics. 

General,  of  GaUen  River,  8.  Doc.  42,  35th  Cong.,  let  Seas.,  pages  74,  75.    Changes 
in  position  of  outlet  of  river,  '66,  iii,  14,  iv,  153.    Shore  drift,  '68.  118,  223 ; 
'69,29;  '76,ii.453. 
Plans.    (See  also  Estimates.) 

Board  of  Engineers,  1853,  confined  to  commencement  of  the  work,  final  opinion  re- 
served, fiecommend  two  parallel  piers  to  10  feet  of  water,  300  feet  apart,  and 
each  700  feet  long,  S.  Doc.  42,  35th  Confr.,  Ist  Seas.,  pages 75,  76. 

By  Major  Graham,  1857 :  (1)  for  a  harbor  of  tefnge  for  tne  largest  class  of  lake  ves- 
sels; two  paraUel  piers  300  feet  apart;  through  cut  fh>m  Lake  Michigan  to 
Lake  Pottawotomie ;  dredfing  to  13  feet ;  revetment  of  cat,  S.  Doc.  ^,  35th 
Cong.,  1st  Sess.,  paeee  75,  ^5 :  (2)  for  a  hi^bor  suitable  to  the  local  trade  and 
the  smaller  class  of  lake  vessels ;  two  parallel  piers  300  feet  apart,  each  600  feet 
long,  and  dredging  a  channel  and  basin,  8.  Doc.  42,  35th  Cong.,  1st  Sees.,  pages 
75,  W),  175.    Indorsed  by  Major  Wheeler  in  1866,  '66,  i v,  154 ;  '76,  ii,  461,  452. 

By  Capt.  Heap,  1867,  a  plan  very  similar  to  Maj<Nr  Graham's  first  plan,  '67, 102;  '76, 
ii,  452. 

By  Major  Houston,  piers,  revetment,  and  dredging,  '70,  98;  '76,  ii,  453. 
Projects. 

The  present  improvement  consists  in  cutting  through  the  sand  barrier  between  the 
lakes ;  cut  is  200  feet  wide  and  12  feet  deep,  with  sides  protected  by  revetment, 
'67,  102. 

Captain  Heap  recommends.  1868.  that  the  work  be  stopped,  and  the  material  sold,  '68L 
118.  Abandonment  or  work  recommended  by  Mi^or  Wheeler,  and  by  a  board 
of  engineers,  '68^  223. 

By  Mi^or  Honstton,  1871,  pile  pier  on  north  side  of  ohaimel,  this  woik  being  prelim- 
inary to  possible  future  work,  '71,  36,  120. 
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1857.  Directed  by  M^or  Graham,  S.  Doc.  42,35th  ()oDg.,  Ut£fl8.7pages  7^^;  '€61 


1»35. 


1" 


LieatenaDts  Berrien  and  Rose,  8.  Doc.  42.  35th  Cod^.,  1st  Seas., 


iv.  153. 
1866.  By  Mi^.  J.  B.  Wheeler,  '66^  iix,  14,  iy,  155. 


NBHTBURTPORT  HARBOR,  MASS.— (See  Mbhbimac  Sivxb.) 


NEW  CASTLE  HARBOR  (Belaware  River}.— iMPBOvsMnr  op. 


Act  of  May  20. 
Act  of  July  2. 
Act  of  March  3. 
Act  of  July  7. 
Act  of  Angnst  30. 


Appropriati€ 

im 125,000. 

1836 25,000. 

1837 10,000. 

1838 11,573. 

1852 15,000. 

1870 2,500, '70.  71;  '71;  79,690. 

1872 27,000,  '72.76,779,780. 

1873 20,000, '73,  80. 

1874 10,000,  '74,  i,  90,  ii,  135. 

1875 20,000,  '75,  i,  96,  ii,  178. 

1876 12,000, '76.  I,  58,269;  '77,53.256. 

1878 10,000,  '78,  68,435. 

1879 5,500, '79,  72,440. 


Total  to  1879 $193,573. 

Total  from  1826  to  1875,  by  H.  Doc.  120, 44th  Cong.,  1st  Sees.,  $177,000.     In  additifli 

to  the  above  there  was  appropriated  for  improving  New  Castle,  Chester,  lianm 

Hook,  Port  Penn,  and  Fort  Mifflin  Harbors,  Delaware  Biver,  the  sam  of  $38,413. 

H.  Doc.  120,  44th  Cong.,  1st  Sess. 
Commerce. 
The  general  interests  reqnire  that  this  harbor  be  re-established  and  nuantamed, 

'71,  690. 
Statistics,  '72,  780;  '73,  863;  '74,  ii,  135;  '75,  ii,  178;  '78^  435;  '79.  440. 
Contracts. 


Year. 


ContnMston. 


GontnMt 


3873 
1873 
1873 
1878 
1875 
1876 
1877 
1879 


J.  S.  Simpson  &  Co 

American  Diedgtnff  Company. 

Giles,  Lambson  &  Co 

Bellevue  Qoarry  Company 

Peirce,Rowe  &Co. 

do , 

American  Dredging  Company. 
Loiper  4&  Levis 


Removal  o7  old  pier 

Work  on  ioe-pier 

Stone  saperstmotoze 

Ice-pier 

Wooden  crib  in  plaoe < 

Removal  of  110  feet  of  ooal  wharf. . 
Materials  and  labor 


$8,086  00 

2.150  00 

005  60 

12.700  00 

11.400  00 


4,000  00 


f3,88i 

'73,8m. 
^8N. 

•77,  m 

'79,  M. 


Abstracts  of  conti-aots,  '73,  864;  '75,  ii,  178;  '77,  260. 
Abstracts  of  bids,  '71,  691;  '73,  863;  '76,  u,  178;  '77,  259. 
Engineers. 
Chikf  of  Enoenkebs. 
Reports,  '66^  i,  7;  '70,  71:  '71,  79;  '72,  76;  '7*,  80;  '74,  i,  90;  '75^  i,  96;  '74i. 
58;  '77,  53;  '78,  59;  '79,  71. 
Engineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1870-^.    Eeports,  '71,  689;  '72,  779;  '73,  863;  '74,11. 

134;  '75,  ii,  177;  '76,  i,  268;  '77,  258. 
Col.  J.  N.  Macomb,  1877-^—.    Beports,  '78,  434;  '79,  439. 

Lieut.  M.R.  Brown,  '71,  77;  '72,  74;  '73,  79;  '74^  i,  90;  '75, 1,  95. 

Capt.  WiUiam  Ludlow,  '77,  52. 

John  J.  Lee.    Reports,  '78^  434;  '79,  440. 
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NEHrCASTLE  ttARBOB  (Delaware  River)— Continued. 

Estimates. 

By  lieutenant-Colonel  Kurtz^  £>r  3  pien.  each  $20,000»  |60,000.  and  for  completing 
repairs,  «7,000:  total,  $67,000,  '71,  600;  »74,  ii,  135;  '75,  li,  177.  Increased  to 
$100,000,  '74,  li,  135;  '75,  ii,  177.    Increased  to  $120,000,  *77,  258. 

By  Colonel  Macomb,  1879,  to  complete  existing  project,  $3,000,  and  for  a  proposed 
additional  pier,  $20,000,  '79,  72,440. 

Financial  Statements. 

•71,  79,690;  '72,  76,780;  '73,  80,863;  '74,  i,  90,  ii,  135;  '75,  i,  96,  li,  178;  '76,  i,  58, 
269;  '77,  53,258;  '78,  59,435;  '79,  72,440. 

Operations. 

History  of,  '79,  439. 

1870-71.  The  removal  of  decayed  and  broken  wood-work  commenced  April  19  and 

rebuilding  the  superstructure  with  stone  by  hired  labor  was  continued  until  the 

appropriation  was  exhausted,  '71,  79, 689. 
1872-73.  The  stone  superstructuro  on  old  crib  completed,  the  unfinished  pier  in  the 

middle  of  the  harbor  has  been  removed,  and  a  crib  foundation  for  new  pier  com- 
menced,'73,  80, 863. 
1873-^4.  Obstructions  of  stone  and  timber  removed,  wood  work  of  old  pier  on  lower 

line  of  harbor  sheathed  with  oak  and  comers  protected  with  iron,  and  a  new 

pier  consistinfl:  of  crib  substructure,  and  stone  superstructure  completed,  '74, 

i,90,ii,135. 
1874^5.  The  construction  of  a  new  pier  in  progress,  '75,  i,  96. 
1875-^6.  A  new  ice-pier  completed  and  108  feet  of  the  coal-wharf  removed,  '76k  i, 

58,268. 
1876-^.  Removal  by  contract  of  110  feet  additional  of  the  coal- wharf  in  nrogress 

and  contract  awarded  for  building  foundation  for  a  new  ice-pier,  '77,  53.  2o8, 
1878.  110  feet  of  the  coal- wharf  removed  and  a' pier-head  built;  the  crib  lounda- 

tion  for  the  new  lee-pier  completed,  '78,  59, 434. 
1678-79.  The  new  ice-pier,  with  stone  superstructure,  was  completed,  '79,  71. 

Piiysical  Characteristics. 

Described, '71,79,690. 

Private  and  Corporate  Work. 

A  wharf  built  about  1836  by  railroad  companies  obstructed  the  harbor,  '75,  ii,  177. 

Projects. 

One  of  a  series  of  ice  harbors  established  in  colonial  davs,  '71,  690. 

By  Lieutenant-Colonel  Kurtz,  1871,  for  repairs  to  existing  piers,  removal  of  an  un- 
finished pier,  and  the  construction  of  3  additional  piers;  cost,  $67,000,  '71,  690. 

By  Colonel  Macomb,  1879,  an  additional  pier  is  required  to  perfect  the  harbor;  cost, 
$20,000, '79,  439,440. 

Surveys. 

Maps. 
Plan  of  ice  harbor,  '79, 440. 


NEW  HATEN  HARBOR,  CONIV.— Imfrovemsnt  or. 

Appropriations. 

1852 16,000, '66,  i,  7;  '67,451. 

1870 15,000,  '71,  85. 

1871 40,000, '71,  85. 

1872 ♦35,000, '72,  83. 

1873 25.000, '73,91. 

1875 10.000, '75,1. 104. 

1878 26,000, '78^52. 

1879 45,000,  '79,  58. 

Total  to  1879 201.000. 

Statemento  of  appropriations,  '76,  i,224;  '78^  399;  '79,  339. 

Commerce. 

New  Haven  Habor  a  harbor  of  refuge,  '71, 775.    Shipping  on  Mill  Biver,  '75,  H,  249. 
STATiSTiCfl,  '74,  ii,  260;  '77,  213;  '78,  400;  '79, 1340. 

*  1^.000  for  improyement  and  $15,000  for  removsl  «f  xock,  '72|  83. 
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If EHr  HATEIV  HARBOR,  COlflf.-Continaed. 
Contracts. 


Tear. 


Cantmctor. 


Contiaet  tat— 


1871 

1871 
1871 
1872 
1873 
1873 
1878 

1878 

1879 


a.W.TownMnd., 


Morris  dt  CmnmiDgs 

Sngene  Snnivaa 

ShortiAiid  St.  Brothers* 

H.  N.  &,  A.  J.  Beaidsley. . . . 
Atlantic  Dredging  Company 
J.  7.  Ward 


Outfit  for  the  removal  of  Kiddle  Book, 

at  $80  per  day. 
Dredgins,  at  17  oentsper  cubic  yard ... 
BeoMTM  of  rook,  at  $85  per  enbic  yard. . 
Dredging*  at  19^  cents  per  cnhAo  yazd. 
Dredging,  at  IM  cents  per  cubic  yard. .. 
Dredging,  at  17|  cents  per  cnbic  yard. . . 
Bemovaf  of  rock,  911,000 


KB.  Seward 

Morris  &  Cnmmings . 


Widening  channel,  at  13  oents  per  cabic 

yard. 
Dredging,  at  9%  centsper  cable  yard — 


'07,461;    ^SB,1S1;   11. 

7881 
•71,770. 
'Tl.TTO. 
'72,881,1011. 
'73,1012. 

'73,rott. 

>73,1018:     'Myfi.SST: 
•7«,ii,2tt 

•7»,«86. 


*  Contract  annnlled,  '73,  lOlL 
Abstiaotft  of  bids,  '71,  769,770;  '72,  862;  '73,  1013;  '75,  ii,  fH»;  19, 335. 
Engineers. 
Chief  of  EKonnsBRB. 
Reports,  '66^  i,  7;  '67,  44;  '68,  66;  '69,  57;  '70.  74;  '71,  85;  •72,  83;  -TS,  9i: 
'74,  i,  101;  '75,  i,  104;  '76,  i,  52;  '77,  46;  '78^  51;  '79,  87. 
£irGmBEiw  IK  Chabgb. 
Col.  J.  D.  Graham,  lS64-»67,  '67, 450.    Report,  '66,  i,  37. 
Mi^.  D.  C.  Honston,  1867-70.    Reports,  '67,  450;  '^  748,750. 
MaJ.  G.  K.  Warren,  1870-75,  '70,  409.    Reports,  '70,  445;  '71.  768,771;  -72, 8©, 

863,890;  '73,  1011:  '74,  i,  257. 
M^.  J.  W.  Barlow,  187&-'— .    Reports,  '75,  ii,  248.249;  '76^  i,  224;  »77. 212;  'Ta 
388;  '79,396. 
Assistants. 
Capt.  George  Dutton,  '71,  771. 
George  H.  Mann.    Reports,  '71,  776;  '7%  865. 
C.  R.  Mather  '72,  865. 

H.  N.  Babcock,  '72,  865;  '73,  1012.    Report,  '74,  ii,  258. 
Estimates. 
By  Capt.  George  Dntton,  1853,  for  the  removal  of  Middle  Rook  and  the  twoa^aoozt 

roclts,  $78,000,  '70,774. 
By  Major  Houston,  1868,  for  removal  of  Middle  Rook  and  others,  |65,000,  '€B,  7al 
By  Major  Warren,  1871,  for  the  removal  of  Middle  Rock  and  the  two  adjacent  rocU 
$167,669,  '71,  774.    For  dredging  a  channel  200  feet  wide  and  14  feet  dficp, 
$64,815,  '71,  775. 
By  Major  Warren,  1872,  completion  of  project  for  a  chaDael  16  feet  deep,  $62,000, 

'7^2,  865. 
By  H.  N.  Babcock,  1874,  for  dredging  a  channel  from  Long  Wharf  to  Tomlinsoc's 

•^  * "       :  13  feet  deep,  $20,000,  '74,  i,  SS9. 

18  fioet  deep, 
,andf46&,000, 
'75,  ii.  252. 
1879.  For  deepening  channel  to  16  feet,  and  widening,  $90,000,  '79,  337. 

Financial  Statements. 

'67,  451 ;  '68,  66 ;  '69,  410 ;  '71,  85,  772 ;  '72,  83,  865 ;  '73,  91 ;  '74,  i,  101,  ii,  2K: 
'75,  i,  104  ;  '76,  i,  52 ;  '77,  47  ;  '78,  52;  '79,  58,  340. 

Operations. 

1867-^68.  Removal  of  middle  rock  commenced,  14  feet  depth  *t  mecKi  low-tide  ob- 
tained, '67,  44,  451 ;  '71,  772. 

1868-^69-^70.  Work  snspended.  '68,  66,  748 :  '69,  57.  409;  '70,  74. 

1870-^1.  70,615  cnbic  yards  oi  material  dreaged,  ana  54  cnbio  yards  of  reek  Temoved: 
progress  on  middle  rock  unsatisfactory,  '71,  85.  769  to  776 ;  '72,  864. 

1871-'72.  153,718  cubic  yards  of  material  dredged,  127  cnbic  yards  of  rock  remoTed: 
work  commenced  on  Ludington  Rock.  Channels  dredged,  2,125  feet  long,  IW 
feet  wide,  and  13  feet  deep ;  3.125  long,  200  feet  wide,  and  13  feet  deep ;  and  730 
feet  long.  300  feet  wide,  and  13  feet  deep,  '72,  860,  863,  865,  875. 

1872-^73.  98,527  cnbic  yards  of  material  dredged  and  422  cubic  yards  of  roek  xemoTed; 
dredged  across  the  bar,  '72,  860;  '73,  1012. 

1873-^4.  78,955  cubic  yards  of  material  dredged;  wideninjg  of  the  channel  aoaam- 
fBuctOTj ;  jetty  commenced  at  Fort  Hale;  work  on  Ludington  Rock  delayed,  'H 
1,101,11,257,259,260. 
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NEW  HATSUr  MAUMWB^  C«iN«r-OQBtmaed. 

Oj^ratlons— Oontiiined. 

1874-^5.  5S3  cnbic  yards  of  look  remored  and  Jetty  extended  with  material  ftom 

Ludin^n  Bock,  *75,  i,  104,  ii,  248,252,254. 
1875-^6.  ^,606  cubic  yards  of  material  dredged ;  channel  316  fiset  wide  and  13  feefb 

deep ;  work  8am»ended  on  Lndington  Book,  '76^  i,  224 ;  '77,  212. 
1976-^77.  89,331  oabic  yards  dredged,  widening  channel  to  415  feet«nd  to  depth  of 

16  feeV77,  46,212. 
l&TJ-'TS,  Work  suspended,  '78,  51,398. 
1878-'79.  250,000  cubic  yards  of  material  dredged,  '79,  57. 336. 
Physical  Characteiistics. 

Deeeripdon  of  channels  and  rocks,  '68,  751 ;  '71,  769, 771, 776 ;  '72, 866 :  '74,  ii,  259; 

'75,  ii,  250 ;  '78,  399;  '79,  337.    Tidal  observationa,  '71, 775;  '72, 879;  '79, 341. 

Table  of  depths  over  rocks, '  72,  867, 869, 870, 874. 
Plans. 
Captain  Prime's  method,  1871,  of  removing  rooks.  '71,  773. 
George  H.  Mann's  method,  1871,  of  removing  rocKS,  '71,  773. 
By  C^rge  H.  ICann.  1872,  to  discontinue  nrmoval  of  Middle  Book  and  remore  Big 

Boil  Book  to  a  depth  of  17  feet  below  mean  low-water  and  Lndington  Bock  to  a 

depth  of  ]  6  feet ;  also  dredging  of  bar  and  other  minor  improvements ;  estimated 

cost,  $58,554,  '72,  878. 
By  Mi^or  Warren,  for  removal  of  light-house  from  entrance  to  southwest  ledge  of 

New  Haven  Harbor,  '72, 890. 
H.  N.  Babcock,  1874,  recommends  the  discontinuance  of  widening  the  channel  below 

Fort  Hale,  but  to  make  channel  from  Long  Wharf  to  Tonuinson's  Bridge  200 

feet  wide  and  13  feet  deep;  estimated  oost,  |20,000,  '74,  ii,  259. 
By  Mi^or  Barlow,  1879,  to  modify  the  Tomlinson  Bridge,  '79,  339. 
Projects. 
By  Col.  J.  D.  Graham,  1865.  for  removing  Middle  Bock,  '66,  i,  7, 37. 
By  Mig.  D.  C.  Houston,  1867,  for  removal  of  Middle  Bock  to  a  depth  of  17  feet  below 

mean  low-water :  estimated  cost,  |30,000,  '67,  44, 451. 
By  Major  Houston.  1868,  for  removing  Middle  Bock,  Southwest  Ledge,  and  other 

rocks  to  a  deptn  of  17  feet  below  mean  low-water;  estimated  cost,  $65,000,  '6G^ 

752. 
By  Msgor  Warren,  1870,  to  dredge  a  channel  to  a  depth  of  13  feet  below  mean  low- 
water  and  remove  Middle  and  Lndington  Bocks,  '71,  85,769,770;  '72,  864. 
By  Mi^or  Warren,  1871,  to  dredge  a  channel  200  feet  wide  and  14  feet  deep  at  mean 

low-water;  estimated  cost,  |64,815,  '71, 775. 
By  M^jor  Warren,  1872,  to  dredge  a  channel  3,000  feet  long  and  15  feet  deep  near 

Fort  Hale  and  to  build  a  Jetty  of  granite  riprap  at  Fort  Hale  from  the  high- 

wate^  line  seaward,  '72,  ^,  861. 
By  M%}or  Barlow,  1875,  to  build  a  breakwater,  4  feet  above  mean  high-water,  from 

from  Quizes  Ledge,  or  from  shore,  to  the  new  light-house  (Southwest  Ledge) : 

estimated  cost,  |£l8,000  and  $465,000,  '75,  ii,  252;  and  enlarge  channel  from  300 

to  500  feet  in  width,  16,500  feet  in  length,  and  18  feet  in  depth;  estimated  cost, 

1208,890,  '75,  i,  104,  ii,  249-251;  '78,  399;  '79,  339. 
For  widening  and  deepening  the  channel  between  Fort  Hale  and  steamboat  docks 

to  400  feet  wide  and  16  ^t  deep ;  estimated  cost.  |40,000,  '77,  46, 212. 
For  widening  channel  and  deepening  it  to  a  depth  of  16  feet ;  estimated  cost,  $90,000, 

'79,57,^6,338. 
Snnreys. 
1871.  By  G.  H.  Mann,  '73,  769;  '72,  867. 
1873.  By  H.  N.  Babcock,  '74.  ii,  259. 
Map. 

Oftheharbor, '79,  340. 


IVBUr  J£B8ET  AND  STATEN  ISLAND  CHANNEL.— (See  STATn 

Island,  kto.) 


NEUT  ORLEANS*  LA.— Protection  of  thb  biybr  front. 

Approprtatlons. 

l»7rf $50,000, '78,85,617. 

1879 60,000,  '79,  107,878. 
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IfEUr  OBIiEANS,  liA.— Continned. 

Cbjorf  of  Enoinebbs. 

Reports,  '78,  »>;  '79,  107. 
Board  of  Enginebrs. 
1877.  To  investigate  and  report  on  the  protection  of  water  front  at  New  Orlcaii : 
recommend  protection  of  oank  by  pile  and  broflh  revetment  and  broA  nab: 
estimated  cost,  $476,000,  '78,  65,614,616;  '79,  875. 
(Major  Weitzel,  Captains  Howell  and  Benyaord,  and  MeasiB.  Hazrod,  lyBemh 
court,  and  Wood.) 
Enoinebk  in  Charge. 
Capt.  C.  W.  HoweU.    Reports,  '78, 614;  '79,  875. 
Financial  Statements. 

•79,  107,878. 
Operations. 

1878-'79.  Protection  of  city  front  by  hired  labor,  '79,  107, 87a 
Projects. 
By  Board  of  Engineers^  1878^  to  protect  city  front  bv  shore  protection  of  pi]«  ud 
brash  revetment,  aided  by  mats  placed  on  shore  slopes :  estimated  oosit,  9476.(KiC'. 
'78,614,616. 
Surveys. 
At  New  Orleans,  '78,  614. 


NEW  ORLEANS  TO  PONTCHARTRAIN  RAIUBOAD  1¥HABF, 

Survey  for  ▲  breakwater  for  harbor  of  refuge.  —  Ordezed  by  acKtf 

March  3,  1879,  '79.  112. 


NEWPORT  HARBOR,  R.  I.— Improvembht  of. 

Appropriations. 

1873 t8,500, '73,  88. 

1874 10,000, '74,1,  98. 

1875 10,000,  '75,  i,  108. 

List  of,  '76,  i,  208. 
Commerce. 
Justification  of  improvement,  '73,  966,  966. 
Statistics,  '73,  964,  965;  '74,  ii,  226;  '76,  i,  209;  »77,  200. 
Contracts. 
1874.  With  £.  R.  Seward,  for  dredging  43,303  cubic  yards,  at  15  cents,  '751,  u*  ^• 
288—1875.  With  WUUam  Flannery,  for  dredging  58,928  oubio   ysrda,  at  U 
cents,  '75.  ii,  288. 
Abstracts  of  bids,  '75,  ii,  287,  288. 
Defense. 

Military  and  naval  importance  of  Newport,  '73,  965;  '76^  i,  209. 
Engineers. 
Chief  of  Engineers. 

Reports,  '72,85;  '73,  87;  '74,  i,  98;  '75,  i,  108;  '76^  i,  50;  »77,  44;  •78^  48. 
Engineer  in  Charge. 
Maj.  G.  K.  Warren.  1872-78.    Reports,  '73*  964;  '74,  ii,  226;  »75,  ii,  887;  '71^1 
208;  '77,200;  '78,241. 

J.  p.  Cotton,  1872-74.    Reports,  '73,  965 ;  '74,  ii,  226. 
Estimates.    (See  Injects.) 
Financial  Statements. 
•73,  88,  964;  '74,  i,  98,  U,  226;  '75,  i,  108,  ii,  289;  '76,  i,  50,  209;  '77.  44,  300; '» 
48,  241. 
Operations. 


Year. 


1873-74 
1874-75 
1875-  76 
187ft- '77 
18n-78 


Dredging. 


Cfuh.  ydt. 
11,530 
43,803 
68,028 


Bemarks. 


Jetty  160  feet  long,  Irailt  st  GkMt  Idand  . 


Small  bowlders  removed. . 
Large  bowlders  removed . 
No  operations 


'74,11. 
'77,44,900. 


2a6:*95,fi,«l 


BIVERS  AND  HARBORS.  SHI 

NEHTPORT  HARBOR,  R*  I.— Contiiined. 

PliTSlcal  Characteristics. 

Tides, '73,9(55;  '76,  i,  50. 
Private  and  Corporate  l¥orl£. 

ComiiiisBiou  appoiDted  to  establish  a  new  pier  line.  '73,  965,  966.    $40,000  expended 
by  citizens  for  impiovements,  '73,  966.    Dredging  done  and  whar\^es  built  by 
citizens,  '74,  ii,  227 ;  '75,  ii,  289. 
S^rojects. 

By  Mi^.  G.  K.  Warren,  for  dredging  at  the  entrance  and  along  the  new  harbor  line ; 
also  for  Jetty  at  Goat  Island,  at  an  estimated  cost  of  $32,000,  '73,  964,  965,  967 : 
'75,ii,2a8.  »»-..->» 

Surveys. 

1871.  Included  in  Coast  Survey,  '73,  966.  1872.  By  J.  P.  Cotton.  Report^  '73, 
965w 


lf£lir  RITER,  TA»— Improvement  ov. 

(From  mouth  of  Wilson  Creek,  Grayson  County,  Virginia,  to  mouth  of  Greenbriar 

River,  West  Virginia.) 

Appropriations. 

1876 $15,000,  '76,  i,  91;  '77,  62,  332. 

1878 15,000,  '78,  69,  499. 

1879 12,000, '79,  79,  631. 

CSommerce* 

Mineral  and  agricultural  resources  of  country  tributary  to,  '73,  78,  843,  848 ;  '75,  ii, 

134,  138. 
Bequiiements  of  present  commerce,  '73,  78,  843, 848. 

Necessity  of  improvement  from  Lead  Mines  to  Virginia  and  Tennessee  Bailroad,  '73, 
78,  848,  854;  »77,  62,  332;  '79,  535. 
di||ineers. 

Chief  of  Ekginebrs. 

Reports,  ,73,  78 ;  '75,  i,  95 ;  '76,  i,  91 ;  '77,  62;  '78,  69 ;  '79,  79, 81. 
Enoimebbs  in  Chasoe. 
Mf^.  W.  P.  CraighiU,  1873-^—.    Reports,  '73,  842;  '77,  331 ;  '78,  495;  '79,  530, 

8.  T.  Abert,  U.  S.  C.  £.,  examination  of  river.    Report,  '75,  ii,  13a 
Assistants. 
N.  H.  Button,  '73,  842.    Report,  '73,  844. 
C.  R.  Boyd,  '73,  842.    Report,  '73,  849. 
Capt.  J.  W.  Cuyler,  '77,  332.    Report,  '78,  495 ;  '79,  631. 
A.  M.  Scott.    Report,  '79,  536. 
W.  P.  Smith.    Report,  '79,  538. 
Estimates. 

For  keel  boat  improvement  1872,  to  a  depth  of  2  feet,  from  mouth  of  Greenbriar 
River  to  Lead  Mines,  in  Wythe  County,  128  miles,  $100,000,  '73,  843,  848,  852, 
853;  '76,  i,  91:  '77,  62,  3:U.  Increased  to  $156,100,  '79,  531,  532.  Or  for  a 
steamboat  navigation  to  a  depth  of  3  feet,  $750,000.  '73,  843,  848.  Revised  in 
1873  to  $1,017,000,  '73,  78.  853,  854  ;  '76,  i,  91 ;  '77,  62,  331.   If  last  improvement 


dams,  $2,500JW)0,  '73,  854:  '76,  i,  91. 

By  Assistant  W.  P.  Smith.  1879,  for  improvement  from  Lead  Mines^  in  Wythe  County, 
to  mouth  of  Wilson  Cfreek,  Grayson  County,  for  keel-boat  navigation,  with  chan- 
nel 30  feet  by  2  feet,  $115,000,  '79,  539,  543.  Or  for  steamboat  navigation  by 
channel  90  feet  by  3  feet,  obtained  by  grading  river,  to  slope  not  exceeding  1 
in  400.  and  also  by  use  of  locks  and  dams,  $1,200,000,  '79,  539,  544.  Or  for  a 
steamooat  navigation  with  a  5-foot  depth,  by  locks  and  dams,  $1,600,000,  '79 
539,  544. 

Amount  required,  1879,  for  completion  of  existing  project,  $114,160,  '79,  53L 
Financial  Statements. 

'76,  i,  91 ;  '77,  62,  331 ;  '78,  69,  499;  '79,  79, 531. 
Operations. 

1877-8.  Removal  by  hired  labor  of  rook  and  bowlders  from  channel,  andoonstmc- 
tion  of  wing-dams  and  training  walls ;  details  of  rock  removal,  '78^  69, 496,  499. 

1878-'9.  Continuation  of  operations  of  previous  year;  details  of  rook  removal,  '79, 
79,  531,  533,  535,  537. 
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VIEW  RITER,  TA«— Contfauifid. 

Physical  Characteiistfcs. 

Description  of  river,  '73,  844 ;  '75,  ii,  133 :  '78,  496;  '79, 539;  di0cb«geof,*73, 845; 
'78,  497 ;  '79,  540 ;  faU  of,  '73.  845 ;  '78,  497 :  '79,  540.    Iroo,  eopper,  IfiMi,  ad 
zinc  deposits,  '73,  848 ;  '75.  ii,  135 ;  '79,  545.    Geology  of  basin,  'TS,  819;  '75^  ii, 
133 ;  '78»  498.    (See  James  and  Kanawha  River  Water  Line.) 
Plans. 

From  month  of  Greenbriar  River  to  Lead  Mines,  128  miles.  For  keel-boat  itvi- 
gation  to  depth  of  2  feet,  by  excavation  of  slnices  30  feet  wide  tbroo;^ 
shoals  and  ledges,  aided  in  places  by  slight  brash  and  stone  dam  defleetoo. 
cost  $100,000,  '73,  78, 843,  848,  852 ;  '76,  i,  Ul ;  '77,  62, 331.  For  steambostnaT. 
igation,  to  depth  of  3  feet,  by  excavation  of  sluices  90  feet  wide  throogkaknli 
and  ledges,  with  grade  not  exceeding  1  foot  in  400  feet,  and,  at  points  witii  ex- 
cessive fall,  locks  aiid  dams,  and  short  lateral  canals,  locks  90  by  25  feet,  eoet. 
$1,017,000,  '73,  78,  843,  848, 853 ;  '7^  i,  91 ;  '77,  62,  332.  Portion  of  liTer  b^ 
tween  Lead  Mines  and  crossing  of  Virginia  and  Tennessee  Railroad  should  be 
first  improved,  '73,  78,  848,  854  ;  '77,  62.  For  steamboat  navigation,  to  depdi 
of  5i  feet,  by  locks  and  dams,  cost,  1^,500,000,  '73,  854  ;  '76^  i,  91. 

Possibility  of  improving  river  aoove  Lead  Mines,  by  locks  and  dams,  '75,  ii,  134, 
138. 

By  Ass't  W.  P.  Smith,  1879,  for  improving  river  from  Lead  Mines  in  Wythe  Connu, 
to  month  of  Wilson  Creek,  Grayson  Connty :  1st,  By  a  two  (9)  fiiot  mvhfftm 
for  keel-boats,  channel  30  feet  wide,  with  tow  paths  at  falls  and  rapids,  cat 
$115,000,  '79,  539,  543,  544.  2d,  For  steamboat  navigation  with  channel  3  feet 
by  90  feet,  aided  by  28  locks  and  dams,  cost  $1,200,0(1),  '79, 539.  544.  3d.  Fvi 
steamboat  navigation  with  channel  5  feet  by  90  feet,  cost  $l,600.0(i0y  '79^  3B, 
544. 
Projects. 

For  improvement  from  month  of  Greenbrier  River  to  Lead  Mines,  for  kiel-M 
navigation  to  depth  of  2  feet  and  width  of  30  feet,  (see  Plans)  with  a  vievto 
its  utilization  and  adaptation  at  some  future  time,  when  the  improveoMnt  to 
depth  of  5  feet,  (see  Plans)  shall  be  made— first  improvement  to  be  msdeMV 
New  River  Bridge,  so  as  to  facilitate  communication  with  Yizginia  and  Tad- 
nessee  Raibroad,  '77,  62,  332;  '78,  69,  495;  '79,  530. 
Sunreys. 

1819.  By  Moore  and  Briggs,  for  State  of  Virginia,  firom  mouth  of  Greenbrier SivertD 
Sinking  Creek,  '73,  843,  844. 

1872.  By  Major  Craighill,  from  Greenbrier  River  to  Lead  Mines  in  Wythe  Consty. 
128  miles,  '73,  78,  842,  844 ;  '77,  331. 

1674.  Examination  by  S.  T.  Abort,  U.  8.  C.  £.,  from  Lead  Mines  m  Wt^ 
County  to  mouth  of  Wilson,  in  Grayson  County,  Yirginia^  '75,  i,  95,  133.  Is- 
strumental  survey  recommended,  '75,  ii,  138.  Orderod,  1878^  '79,  70;  male, 
'79,  538. 

Maps. 
Of  river  at  Ingles  Falls,  }  .mq  Aoa 
Of  river  at  FaSs  Branch,  5  ^*'  **^- 

[UY.S.] 


If  BUT  ROCHEI^Lfi,  N.  T«— <8ee  Eoao  Habbob.) 


NEW  TODTM  CREEK*  BT.  T«— Examinaxiok  ov. 

Commerce* 

Justification  of  improvement,  '78,  427,  488. 
Enylneers. 
Chief  of  Engineers. 

Reports,  '78,58;  '79,66. 
Engineer  in  Charge. 
Lieut.  Col.  John  Newton.    Bepert,  '78^  487. 
Esttmates.    (See  Plans.) 
Physleal  Characteristles. 
Description,  '78,  427,  428. 


RIYEBS  AND  HASBOBS.  869 

HEW  TOWN  CBBSKy  If.  T.— Continaed. 

Plans. 

By  Lieutenant-Colonel  Newton,  ld78,  for  removinff  depocdts  to  14  feet  in  depth. 

EBtimated  cost,  fS^OOO.    Bepeated  dredging  wul  be  leqnired  to  maintain,  '78, 

428,429.  o    o  -^ 

Surreys. 
1878.  Under  direction  of  Lieutenant-Colonel  Newton,  examination  at  Junction  with 

East  Biver. 
1879«  Under  direction  of  Lieutenant-Colonel  Newton^  survey  in  progress,  '79,  66. 


Iff EW  YORK  IIARBOR.--(See  East  Biter,  Httdson  Biyisr  m  front  of 
Jbrsby  CiTT,  Harlem  Biver.) 


IVEW^  YORK  HARBOR,  Sand/  Hook  Entrance.— Bbmoyal  or 

STEAMER  SCOTI.AND. 

Appropriations. 

18d8 $100,000,  »69,  56,  406. 

Contracts. 

1868.  Neptune  Submarine  Co.    Bemoval  of  wreck,  |63,000,  '69,  406 :  '70,  44. 

Abstract  of  bids,  '69,  407. 

Advertisement  for  bids,  '69,  406. 
Engineers. 

Chief  of  Engineers. 
Eeports,  '69,  56 ;  '70,  74. 

Engineer  in  Charge. 
Lieut.  Col.  John  Newton.    Beport,  '69,  405,  407. 
Financial  Statement. 

'69,  406. 
Operations. 

1868.  The  first  section,  one-third  of  the  wreck  removed  soon  after  the  close  of  the- 
fiscal  year,  '69,  56,  406.    Work  completed  August  6,  1870,  '70,  74. . 

Project. 
For  removal  of  wreck  to  a  depth  of  2^  feet,  mean  low-water,  by  exploding  guik 
powder  confined  in  strong  kegs,  '69,  406. 
Survey. 

1869.  Under  direction  of  Lieutenant-Colonel  Newton,  '69,  406. 


NIAGARA  FALIiSy  IV.  T.— Survey  for  canal  around  Falls. 

Commerce. 

Importance  of  improvement  to  commerce,  '68,  47,  272. 
Defense. 
Facilities  for  defending  Eighteen-Mile  Creek  route,  '68,  47.    Difficulties  of  defend- 
ing proposed  extension  from  Tonawanda  to  Buffalo,  '68,  47. 
Engineers. 
Chief  of  Engineers. 

Reports, '67,  18;  '68^47. 
Engineer  in  Charge. 

Lieut.  Col.  C.  E.  Blunt,  1867-'68,  '67, 18.    Report,  '68,  271. 
Assistants. 
J.  E.  Lawrfnce,  '68,  1J71. 
S.  F.  Gooding,  '68, 271. 
Estimates. 
By  Lieut.  Col.  C.  £.  Blunt,  for  a  canal  around  Niagara  Falls,  hy  Lewiston  line. 
112,095,438,  $11,128,438,  $11,031,916;  by  Four-Mile  Creek  line,  $12,673,520:  by 
Wilson  or  Twelve-Mile  Creek  line,  $13,993,  638 ;  by  Olcott  or  Eighteen-Mile 
Creek,  $12,893,170;  from  Tonawanda  Creek  to  Buffalo,  ^3,893,170,  '68, 273-287. 
24  EN 
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NIAGARA  FAIiliS,  If  •  T.-Oontiiiiied 

Plans. 

By  Lieut.  Col.  C.  E.  BInnt,  for  canal  aronnd  the  Falls  of  Niagara :  (1)  liewiatn 
line  ;  length,  7.05  miles,  21  lifts;  estimated  cost,  112,095,438,  '68,  273.  (2)  htw- 
iston  line ;  length,  9.39,  21  lifts ;  estimated  cost,  $11,128,448,  '68^  274.  (3)  Lev- 
iston  line:  7.8  miles,  21  lifts;  estimated  cost,  $11,031,916, '68,  275.  By  Fcnu- 
Mile  Creek  line;  length,  14.48  miles.  21  lifts;  estimated  cost, $12,673,5dO. *6a 
275.  By  Wilson  or  Twelve-Mile  Creek ;  length,  18.35  miles,  21  lifts ;  estimatra 
cost,  $13,993,638,  '68,  276.  By  Olcott  or  Eighteen-Mile  Creek ;  length,  25.9* 
miles,  21  lifts ;  estimated  cost,  $12,893,170,  '68,  277.  From  Tonawanda  to  Bsi- 
falo  Harbor;  length,  15  miles;  estimated  cost,  $23,893,170,  '68,  27&  No  pv- 
ticnlar  route  recommended,  '66^  271, 272. 
Surveys. 

By  Capt.  W.  G.  Williams,  1835,  '68^  47. 

1867.  By  James  E.  Lawrence  and  Stephen  F.  Gooding,  0.  £.,  mider  directaoDcf 
Lieut.  Col.  C.  E.  Blunt,  '68^  271. 


NIANTIC  RITER,  C01Vlir.--SuByET  of. 

Commerce. 

Justification  of  proposed  improvement,  '73,  1046,  1049,  1050.    Bailroad  bridges 

ohstructiou  to  commerce,  '73,  1047, 1048. 
Statistics,  '73,  1047, 1049, 1050. 
Eng^ineers. 
Chief  of  Engineers. 

Reports, '72,  85;  '73,93. 
Engineer  in  Charge. 
M^j.  G.  K.  Warren,  1872.    Report,  '73,  1046. 

j^SSISTANT 

J.  P.  Cotton,  1872.    Report, '73,  1047. 
Estimates.    (See  Plans.) 
Leg'islation. 
Conditions  (relating  to  hridges)  upon  which  the  New  Haven  and  Ne^*  Liondon  RaQ- 
road  was  chartered,  '73,  1048. 
Physical  €iiaraeteristics. 

. Description  of  site,  '73,  1045.    Bars,  '73,1046.    Tides,  '73,  1048, 1050. 
Plans. 

By  J.  P.  Cotton,  for  dredging  to  give  a  channel  9  feet  in  depth  on  the  bar  ootsidecd 
the  drawbridge  and  8  feet  in  depth  in  the  river,  at  an  estimated  coetb  of  $A>,Orii. 
•73,  1046, 1049. 
Private  and  Corporate  DTork. 

Piles  driven  and  dredging  done  in  1867  by  J.  Seattle,  at  an  expenditure  of  $508, 
•73,  1047. 
Surveys. 
1872.  By  J.  P.  Cotton.    Report,  '73,  1047. 


NOMIIVI  CBEEK,  T A.— Improvement  of. 

Appropriations. 

1873 $10, 000, '73,  75,78;  '74,  i,  85. 

1874 6, 000, '74,  i,85. 

1875 5, 000, '75,  i,  93,  ii,  124. 

1879 2, 500, '79,  84,607. 

Total  to  1879 $23,500.- 

Summary  of  appropriations,  '76,  i,  349 ;  '79,  607. 
Commerce. 
Re<iuirements  discusspd,  '78,  511 ;  *79,  606, 607. 
STATisncs,  '73,  823, 824, 828. 
Contracts. 
X^A.  G.  H.  Ferris,  dredging, '73,  774  ;  '74,  i,85,ii,  38.— 1874.  E.  M.  Payne,  dwdgf- 

in?,  at  26^^  cents  per  cnbic  yard,  '75,  ii,  123. — ^1875.  J.  H.  Teemeyer,  dred^giiiig,  •: 

30  cents  per  cubic  yard,  '76,  i,  349. 
Abstracts  of  bids,  '73,  774 ;  '75,  ii,  123 ;  '76,  i,  349. 


RIVEBS  AND^  HARBORS.  371. 

NOaUNI  CREEK,  TA.-Coiitii»i6d. 

Chief  of  Engiksbbs. 

Reports,  '72,  74;  '73,  75,  78;  '74,  i,  86;  »75,  i,  92;  '76.  i,  67;  '77,  64;  'TB.  71; 
•79,  84. 
Enoinebbs  in  Chargs. 

Mai.  W.  P.  Craighill,  1873.    Reports,  '73,  774, 822, 825. 

S.  T.  Abert,  U.  8.  C.  E.,  1874-^—,  '75,  ii,  110.    Reports,  '75,  ii,  122 ;  '76,  i,  349 ;  '77, 
359;  '79,605. 

A-SfilSTANT* 

William  Popp.    Reports,  '73,  822, 82a 
Estimates. 

By  William  Popp,  for  dredging  channel  100  feet  by  9  feet,  $20,000,  '73,  822, 823. 
By  Major  Craighill,  for  dredging  channel  through  at  the  mouth  of  creek  8  feet  deep, 
$18,000 ;  7  feet  deep,  $13,000 ;  6  feet  deep,  ^,000,  '73,  822.   Increased  to  $22,000, 
'74,  ii,38. 
Financial  Statements. 

'73,  75,774;  '74,  i,85,ii,38;  '75,  i,  93,  ii,  124;  '76,  i,  67,  .349;  '77,  64,360;  '78,  71, 
511;  '79,84,607. 
Operations. 

187^73.  Dredging  by  contract,  '75,  774. 

1873-74.  Results  of  dredging  a  channel  50  feet  by  7  feet,  '74,  i,  85,  ii,  38. 
1874-75.  Removal  of  20,759  cubic  yards,  '75,  i,  92,  u,  123. 

1875-76.  Removal  of  6,016  cubic  yards ;  piles  driven  to  mark  the  channel,  '76,  i,  349. 
1876-77.  Removal  of  5,003  cubic  yards,  '77,  64, 359. 
ld77-78-79.  Operations  suspended, '78,  71,510;  '79,84,607. 
Piiysfcai  Characterisnes. 

Described,  '73,  822,823,828;  '74,  i,85;  '77,  359,360;  '79,  606. 
Projects. 

By  Migor  Craighill,  1872,  for  dredging  channel  through  bar  at  mouth  of  creek  50  feet 

wide  by  8  feet  to  9  feet  deep,^73,  75,774. 
By  S.  T.  Abert,  1879,  modified  to  channel  150  feet  by  9  feet,  '79,  606. 
Surreys. 

1872.  Under  direction  of  Mf^or  Craighill,  '72,  74,  by  William  Popp.    Reports,  '73, 

822,825,828. 
1876.  Under  direction  of  S.  T.  Abert,  U.  S.  C.  £.,  '77,  359. 


nrOOIVDAT  ROCK  (San  Francisco  Harbor).— Removal  of. 
(See  also  Patrician,  wreck  of  the.) 

A  ppropriations. 

1874.  For  removal  of  wrecks  and  rocke  in  San  Francisco  Harbor,  $25,000,  '75,  i,  123, 
ii,716. 
Commerce. 

Noonday  Rock  dangerous  to  navigation,  '75,  ii,  716. 
Contracts. 
With  Edward  Moore,  to  remove  the  rock  to  a  depth  of  47  feet  for  |20,000,  '75,  ii, 

711,  718. 
Abstracts  of  bids,  '75,  ii,  712. 
Abstracts  of  contracts,  '75,  ii,712. 
£nirineers. 
Chief  of  Enoinebrs. 

Report,  '75,  i,  123. 
Engineers  iSt  Charge. 
Lieut.  Col.  B.  S.  Alexander,  1874,  '75,  ii,716. 
Lieut.  Col.  C.  S.  Stewart,  1874.    Reports,  '75,  ii,  711, 715, 720, 722. 

Lieut.  J.  H.  Weeden.    Reports,  '75,  ii,  715, 721. 
Estimates. 

By  Lieut.  Col.  C.  S.  Stewart,  for  the  removal  of  Noonday  Rock,  $20,000,  '75,  ii,  716. 

For  survey  of  rocks  in  vicinity  of  Noonday  Rock,  $1,500,  '75,  ii,722. 
By  Lieut.  J.  H.  Weeden,  for  survey  of  rocks  near  Noi>nday  Rock,  $10,000,  '75,  ii,  723. 
Financial  Statements. 
'75,i,123,ii,712. 
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Operattons. 

1875-76.  Noonday  Rock  removed  io  the  required  deptJi  of  47  feet  by  4 
11,720. 
Physical  Characteristics. 

Noonday  Bock  a  submerged  peak,  '75,  ii,  716, 717. 
Projects. 
By  Edward  Moote,  for  the  remoYal  of  Noonday  Bock  b^  placinic  a  chain  axtmad  tfe 
rock  at  the  required  depth,  and  to  Bospend  theiefirom  explosiTes  (nitro  f^jvb- 
rine)  and  to  explode  Bimultaneonsiy  by  electricity,  '75, 11,719,720. 
§urireys. 
1863.  Included  in  the  Coast  Survey,  '75,  ii,716. 
1874.  By  Lieut.  J.  H.  Weeden.    Beport,  '75^  ii,715,72L 


BrORFOI^K,  TA.,  AND  NEUSC  RITCR,  N.  C,  TO  CATS  FEAB 
RIVERy  N.  €.— Survey  for  Water  Communication  rsoM  Nowroix,  Ti^ 

TO  THE  Atlantic  Ocean  South  of  Hattbras. 


Appropriations. 

18o2.  |oO,000  appropriated  for  i 


r  reopening  Old  Boanoke  Inlet,  '76;  i,  387. 
Commerce. 

Improvement  of  Core  Sound  jnstiflable  as  early  as  1838,  '76;  i,  416.    ImpvoT 

of  Currituck  Sound  Justifiable,  '76,  i,  377.    Commercial  importaneeandadTSh 
tages  of  a  line  of  continuous  navigation  between  Florida  and  the  NoitlMa 
Lakes,  '76,  i.  377,410,  412,  414. 
Statistic^,  '76,  i,  417,  418,  424,  etseq. 
Defense. 
Proposed  improvement  of  Ci^e  Soand,  connected  with  a  geoeral  system  for  the  pro- 
tection of  the  coasting  trade  of  the  United  States,  '76^  i,  419. 
Bn8[in4»ers. 
Chief  of  Engineers. 
Reports,  '76^  i,  69;  '78»  76;  '79,  94.    Chief  of  Topographical  Engineers,  in  l^ 
submitted  a  report  on  Core  Sound,  by  Lieutenant-Colonel  Kearney,  '76^  i,  41i 
Engineers  in  Charge. 
Lieut.  Col.  J.  Kearney,  1837,  Reports.  '76,  i  411,_(extract),  '76,  i,  416. 
Colonel  TumbuU,  Lieutenants  Woodbury  and  whiting,  1856-^59,  in  ehaig«  d 

reopening  Old  Roanoke  Inlet,  '76^  i,  3^. 
S.  T.  Abert,  U.  S.  C.  E..  1875.     Report,  '76,  i,  376 
Capt.  C.  B.  PhUlips,  1878.    Report,  '79,  714. 

Abq  I  ST ANXS 

A.  K.  Michler,  1875.     Reports  (extracts),  '76,  i,  398,  403. 
J.  H.  Harrison  and  T.  S.  Flood,  1875,  '76,  i,  397. 
J.  B.  Shinn,  P,  W.  Fiost,  and  W.  G.  Williamson,  1878,  '79,  716. 
Estimates.    (See  Plans. ) 
Oi»erations. 
Under  the  appropriation  of  1852  an  attempt  to  reopen  Old  Boanoake  Inlet  vis 
made ;  subsequent  failure,  '76,  i,  387. 
Pl^ysical  Cliaracteristtcs* 
General  character  of  sea-coast,  '76,  i,  378.    Oeneral  description  of  Soonda,  *76^  L 
385-389,  398-400.    Of  rivers,  peat-boes,  swamps,  and  soil,  '76,  i,  399-397.    Of 
route  of  Kearney  survey,  '76,  i,  404,  405.    Contour  of  the  coast  of  the  CorohittB, 
'76,  i,  379.    To  what  due,  '76^  i,  379.    Forces  modifying  contoar,   '76^  i,  3??. 
380.    Movements  of  sand,  '76^  i,  380-382.    History  of  changes  in  iiiMa,  '76»  i. 
38*2-384,  419.    Geological  description  of  sea-coast,  '76,  i,  389,  392.     Tides*  near 
large  inlets,  '76,  i,  388  ;  along  Kearney  route,  '76,  i,  404,  405.    ^hteneeof  tide* 
in  Core  Sound,  '76,  i,  398.    Ban  in  Core  Sound,  '76  i,  388,  396,  416.     Pieniliir 
character  of  banks  of  the  Alligator  River,  '76,  i,  395.    Shoals  and  nuairtiei  a 
Bogue  Sound,  '79,  i,  399.    Gradual  closing  of  inlets,  '76,  i,  416.     ChAiaetcr  of 
sou nds  west  of  Beaufort,  '  76,  i ,  418.    Table  of  d  {stances  and  dranghta  from  li«- 
folk,  Va.,  to  Harbor  Island,  '76.  i,  398.    From  Norfolk,  Va.,  to  Wilmtngioii,  >'. 
C,  '76^  i,  401.    Memorandum  or  distances,  '76^  i,  418. 
Plans. 
By  Lieut.  Col.  J.  Kearney,  1836,  for  a  channel  through  Core  Sound,  7  feet  dtepwoi 
80  yards  wide,  at  an  estimated  cost  of  (50,000 ;  2m)  yaida  wide  at  an 
cost  of  $300,000,  '76^  1,  416,  417. 
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NORFOJLK,  TA.,  AH B  MetHMI  WITfiR,  IV.  C-Continued. 

Plans — Continiied. 
By  S.  T.  Ebert,  for  a  canal  from  Clubfoot  Creek  to  Harlow  Creek,  40  feet  In  width, 
as  a  Bubetitate  for  the  improvement  cf  Core  Sonnd.  at  an  estimated  cost  of 
$411,000,  '76^  i,  397.  For  a  channel  40  feet  in  width  and  8  feet  deep  through 
Core  and  Bogue  Sonnds,  and  a  canal  from  Hewlet's  Creek  to  Cape  F^ar  Riyer, 
at  a  total  estimated  cost  of  |3, 685,517. 82,  '76^  i,  402.  For  a  thronah-cnt  canal 
at  tide  level,  40  feet  wide  at  the  bottom  and  8  feet  deep,  from  the'Nense  to  Cape 
Fear  Rivers,  at  an  estimated  cost  of  |7,642  204.79,  '76,  i,  406,  406.  For  a  canal, 
with  summit  level,  fed  by  steam-pumps,  and  with  6  locks,  from  the  Neuse  to 
the  Cape  Fear  Rivers,  at  an  estimated  cost  of  |3,909,455,  '76y  i,  406,  4Q7j  408. 

Private,  State,  and  Corporate  HFork. 

1770.  Compajiv  formed  by  Josiah  Collins,  for  the  purpose  of  draining  Scuppernong 
Lake ;  |30,000  expended  in  making  a  cut  to  Scuppernong  River,  '76,  i,  305. 

1820.  Plan  proposed  by  Hamilton  Fulton,  for  the  construction  of  a  canal  between 
Clubfoot  and  Harlow  Creeks,  with  a  width  on  the  bottom  of  14  feet,  and  depth 
of  4  feet ;  subsequently  constructed  by  the  State.  '76^  i,  397. 

1838.  State  of  North  Carolina  made  appropriations  lor  the  drainage  of  Mattamos- 
keet  Lake,  by  cutting  a  canal  from  it  to  Wysocking  Bay,  '76^  i,  394. 

1840.  An  examination  by  Walter  Gwynn  and  C.  B.  Shaw  (as  ordered  by  the  State), 
who  devised  a  system  of  canals  and  ditches  leading  south  into  Pungo  River ; 
$200,000  expended  by  the  State  in  these  operations,  '76,  i^  395.  Correspondence 
relating  to  the  Chesapeake  and  Albemarle  Canal,  *76,  i,  423, 424. 

Projects. 

By  Lieutenant  Woodbury,  1852,  for  reopening  Old  Roanoke  Inlet)  and  for  which 
Congress  made  an  appropriation,  '7^  i,  387. 

Secretary  of  UFar. 

1838.  Letter  to  the  Hon.  C.  Shepard,  transmitting  a  report  from  the  Chief  of  Topo- 
graphical Engineers,  '76^  i,  416. 

SnrvcTS. 

1837.  By  Lieutenant-Colonel  J.  Kearney,  from  the  southern  debouch^  of  the  Dis- 
mal Swamp  Can^down  the  Pasquotank  River,  through  Croatan,  Pamlico,  and 
other  sounds,  to  Wiuyaw  Bay,  S.  C,  '76,  i,  398.    Report,  '76,  i,  411. 

1866.  Survey  of  Core  Sound  included  in  Coast  Survey,  '76^  i,398. 

1875.  By  A.  K.  Michler,  reports :  on  "  Survey  of  coast  line  from  the  head  of  Core 
Sound  to  Wihnington,  N.  C,"  '76,  i,  398.  On  "  Survey  of  *  The  Kearney 
Route,'" '76^1,403. 

1878-'9.  Under  the  direction  of  Capt.  C.  6.  Phillins,  a  survey  for  an  interior  water 
communication  between  Norfolk,  Va.,  and  tne  Atlantic  Ocean^  south  of  Hat- 
teras.    Report  of  progress,  *79,  714. 

Maps. 

Of  proposed  canal  routes,  '76^  i,  410. 


UrORFOJLK  HARBOR,  TA.— Improvement  of. 

Appropriations. 

1W76 $35,000, '77,  65,  363. 

1878 50,000,  '78,73,517. 

1879 75,000,  '79,8^675. 

Total  to  1879 $160, 000,  '79, 675. 

OomiDerce. 

Statistics,  '79,  721 ;  '75,  ii,  150  j  '77,  364;  '78,  516;  '79,  678. 
Contracts. 

1876-'77.  Sidney  F.  Shelhonme,  dredging,  at  9^  cents  per  onhic  yard,  '77,  363. 
1878.  F.  B.  Colton,  dredging,  at  7.7  cents  per  enhic  yard,  '79, 676. 
Abstracts  of  bids,  '77,  363 ;  '79,  676. 
Knffineers. 

Chief  of  Engineers. 

Reports,  '71,  76 ;  '72,  71 ;  '75,  i,  95 ;  '77,  65 ;  •78»  73 ;  '79,  88. 
BoABD  of  Engineers. 
United  States  Advisory  Board  to  the  Harbor  Commissioners  of  Norfolk  and  Port^ 
month,  recommended  dredging  the  outer  bar  and  the  bar  opposite  the  month 
of  Western  Branch,  to  depth  of  25  t^  and  width  of  500  feet,  '78,  517-519. 
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Engrineers—CoDtinned. 
Engineers  in  Charge. 
Maj.  William  P.  CraighUl,  1871.    Report,  '72,  715,  717. 
S.  T.  Abert,  1874-'78.    Reports,  '75,  li,  146 ;  '77,  363;  '78,  515. 
Capt.  Charles  B.  PhiUips,  1878-'—.    Report,  '79,  673. 

Capt.  Charles  B.  Phillips.    Report,  '72,  720. 
J.  E.  Weyss,  '72,  716,  720. 
Gilbert  Thompson,  '72,  716,  720. 
Mr.  Elliott,  '75,  ii,  146. 
Mr.  Michler.  '75.  ii,  146. 
George  H.  Elliott.    Report,  '79/  677. 
Estimates.    (See  Plans.) 
By  Capt.  Charles  B.  Phillips,  in  1879,  for  completion  of  existing  project,  1218,000. 
•79,  675. 
Financial  Statements. 

'77,  ()5,  364  ;  '78,  73,  517 ;  '79,  89,  675. 
Operations. 
History  of,  79,  673. 

1877.  284,898  cubic  yards  dredged  by  contract,  '78,  515. 
1878-'79.  302,490  cubic  yards  dredged  by  contract,  '79,  88,  674,  677. 
Physical  Characteristics. 

Described,  '72,  717,  722;  '75,  ii,  146-149;  '78,  517. 
Plans. 
By  Major  Craighill,  1872,  for  improving  approaches  from  the  sea  $30,000,  '72,  )i 

717,  718. 
By  8.  T.  Abert,  1875,  3  plans  for  dredging  main  channel  and  between  the  cliUBb 
and  the  wharves;  estimated  cost  for  1st,  |95,095;  2d,  |86,790;  3d,  $39,600;  75. 
ii,  148. 
By  United  States  advisory  board,  1878,  for  channel  500  feet  wide  by  25  feet  deep, 

700,000  cubic  yards,  '78,  518,  519. 
By  8.  T.  Abert,  1878,  for  channel  500  feet  wide,  25  feet  deep,  $317,955,  '78;  73, 51£. 
Projects.    (See  also  Plans.) 
By  United  States  advisory  board,  1878,  for  dredging  channel  500  feet  by  £  ieei 
through  outer  bar  opposite  and  above  Sewall's  Point,  and  opposite  the  moitb 
of  the  West  Branch,  '78,  73,  518 ;  '79,  673. 
Surveys. 
1871.  Under  direction  of  Major  Craighill,  by  Capt.  Charles  B.  PhillipSy  J.  £.  Wey& 

and  Gilbert  Thompson.    Report,  '72,  716,  717,  720. 
1874.  Under  direction  of  8.  T.  Abert,  by  Mr.  £lliott  and  Mr.  Michler.     Bepoit,'75. 

ii,  146. 
Map. 
Map  of  the  harbor,  '79,  674. 


UrORTHEAST  RITfiR,  HID.— Ibipbovement  of. 

Appropriations. 

1872.  $10,000,  '72,  67,  679. 
Commerce. 

Statistics,  '73,  759. 
Contracts. 

1872.  Moms  and  Cammings,  dredging,  '73,  71,  759. 
Abstract  of  bids,  '73,  759. 
BniTlneers. 
Chief  of  Engineers. 

Reports,  '72,  67,  71;  '73,  71 ;  '74,  i,  79;  '75,  i,  84;  '76^  i,  62;  '79,  81. 
Engineer  in  Charge. 
Ma,j.  William  P.  Craighill,  1872-76.    Reports,  '72,  679,  700;  '73,  759:  '74,  ii,  M' 
•75,  ii,  61;  '76.  i,  281. 
Assistant. 
N.  H.  Hutton.    Report,  '72,  701. 
Bstlmates.    (See  Projects.) 
Financial  Statements. 
•72,  67, 679 ;  '73,  71, 759 ;  '74,  i,  79,  ii,  15. 
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BTORTHSAST  RIVDB,  MD.— Gontinned. 

Operattons. 

187*i-73.  Dredgine  channel  under  contract  60  feet  by  5  feet  from  the  5-foot  carve  in 
the  river  to  wharf  at  Northeast,  and  a  basin  120  feet  by  1*20  feet  in  front  of  the 
wharf;  also  a  channel  25  feet  by  a  feet  to  Alexander's  Mill,  '73,  71,759. 
1873-74-75.  Operations  suspended,  '74,  i,  79,  ii,  15 ;  '75,  i,  84,  ii,  61. 
Pliysical  Characteristics. 

Described,  '72,  701 ;  '74,  i,  79,  ii,  15. 
Protects. 

By  I^.  H.  Hntton,  1872,  and  adopted  by  M%|or  Craighill,  for  dredging  channel  through 
shoal  below  the  village  of  Northeast:  estimated  cost, 910,000, '72,  67,679,701: 
•74,1,79. 
Surveys. 

1872.  Under  direction  of  Major  Craighill :  examination  by  N.  H.  Hntton.    Reports, 

'72,er9,700,701. 
1^9.  Under  direction  of  M%|or  Craighill,  '79,  81. 


NORTH  FOBK«  KT.— (See  Ksntuokt  Rivbr.) 


NORTH  liANDOTG  BITIIB,  TA.— Improybment  of. 

Appropriation. 

1879, 125,000, '79,  90. 
Commerce. 

Importance  of  North  Landing  River,  '79, 686, 687, 692, 693. 
Statistics,  '79,  684, 685, 691, 692, 693. 
Engpineers. 
Chist  or  Engineers. 

Reports,  '78, 76 ;  '79,  90, 95. 
Engineer  in  Charge. 

Capt.  C.  B.  Phillips,  1878-^—,  '78,  76.    Report,  '79,  683. 
Assistants 
J.  B.  Shinn,  1878-79,  '79,  686.    Report,  '79,  687. 
F.  W.  Frost,  C.  P.  E.  Bnrgwyn,  and  R.  U.  Goode,  1878-79,  '79,  686. 
Estimates.    (See  Projects.) 
Financial  Statements. 

'79,90,684. 
Physical  Cliaracteristics. 
General,  '79,  686, 689.    Obstmctions,  sand-bars,  abrupt  bends,  and  submerged  logs 
and  stumps, '79,  687,689.    Cut-offs, '79,  690. 
Projects. 
By  Captain  Phillips,  for  removal  of  sunken  logs  and  stumps ;  for  dredging  channel 
to  a  width  of  80  feet  and  depth  of  9  feet  at  mean  low- water ;  also  for  straighfc- 
ening  the  channel,  at  a  total  estimated  cost  of  $115,061.76,  '79,  90, 687, 690,  &1. 
Surveys. 
1878-^79.  By  J.  B.  Shinn  and  F.  W.  Frost    Report,  '79,  686. 


NOlfWAI^K  HARBOR,  COBTIV.— Improvemeztt  of. 

Appropriations. 

1829  (survey) $80.    Act  of  March  3. 

1872 10,000, '72,  84. 

1873 10,000, '73,  92. 

1874 10,000  '74,  1,103. 

1875 7,000, '75,  i,  105. 

1878 6,000,  '78,  54. 

1879 10,000, '79,59. 

Total  to  1879 $53, 080. 

List  of  appropriations, '76^  i,231;  '77,  219;  '78>  409;  '79,  364. 
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NORWAUEL  BLAMMOW^  COHN^-ContiiiiwA. 

Conuneree. 

Commercial  advantageB  of  Vorwalk,  *72,  902. 

Statistics, '72,  901,  et  teq.;  '78,  1026;  '74,  u,  269 ;  '76^  i,  231 ;  '77, 219;  '78,  «9; 
•79,  364. 
Contracts. 


Year. 


Contract  with— 


JTor^^        Work  dona.       Pxlce.  Bcfcmmt. 


1872 
1878 
1874 
1875 
1878 


G.  H.  Ferrto , 

E.R.  Seward 

E.R.  Seward* 

H.N.  dcA.J.Beard«ley. 
J.  H.  Seward 


Dredging 

...do , 

..do 

...do 

..do 


OUb.yds. 
35,175 
19,805 
88,715 
44,444 
26,060 


CteXff. 
23 


40  and 


lit 


'72,801;  '73,MS. 
'73,iaS8-,  >T4,ii,S& 
'75,ii,282;'J6,L8L 
>76,ii,20;'76,i.Sl 
'79,303. 


*  Contract  extended,  '76,  i,  281. 
Abstracts  of  bids,  '72,  901 ;  '73, 1026 ;  '75,  ii,  26;  '79,  363. 
Bnffineers. 
Chibf  of  Engineers. 
Reports, '71,  87;  '72,  84;  '73,  92;  '74,  i,102;  '75,  i,l05;  '76^  i,63;  •77.48;'m 
54;  '79,59. 
Engineers  in  Charge. 
Maj.  G.  K.  Warren,  1871-75.    Reports, '72,  900;  '73,  1025;  '74,  ii,268. 
Mi^.  J.  W.  Barlow,  1875-'—.    Reports,  '75,  u,  262 ;  '76^  i,  231 ;  '77,  219 ;  '78^  40?: 
'79,  863. 
Assistants. 
J.  H.  Dager,  1871,  '72,  901.    Report,  '72,  902. 
L.  8.  Chase,  1871, '72,  903. 

W.  W.  Starr, jr.,  1872-75.    Reports.  '73, 1026 ;  '74,  u,269;  '75,  ii,264. 
Rstimates.    (See  Projects.) 
Financial  Statements. 
'72,  84;  '73,  92,1026;  '74,  i,103,ij.269;  '75,  i,  105,  ii,  264;  '76,  i,  53,  232;  '77, €. 
219;  '78,54,409;  '79,60,366. 
liCg^slation. 
Incorporation  of  tbe  Norwalk  Harbor  Improvement  Company  by  the  general 
bly  of  the  State  of  Connecticut,  '72,  904. 
Operations. 


Year.      Dredging. 


Remarks. 


RfifBreaees. 


l872-'78 
1873-' 74 
1874-'75 
l876-'7« 
187(^-'77 
18T7-'78 
1878-'79 


Oub.jfdt. 
86,176 
19,805 
20,780 
80,429 


28,080 


No  operations . 
No  operations . 


'73,1«S 
»74,  ii,  m 
'76,ii,28L 
'76,i,23L 

78,408. 
'79,864. 


History  of  operations,  '79,  364. 
Physical  Characteristics. 

Character  of  river  bed,  '72,  901, 902.    Tides,  '72,  902. 
Projects. 
By  Maj.  G.  K.  Warren,  for  dredging  and  the  removal  of  bowlders  to  give  a  chaow 

100  feet  in  width  and  6  feet  in  depth,  at  an  estimated  cost  of  $35,000,  '72,  ^ 
By  Maj.  J.  W.  Barlow,  for  additional  dredging,  $30,000,  '76^  i,  231. 
Surveys. 
1871.  By  J.  H.  Dager.    Report,  '72,  902. 
Maps. 
Map  of  the  harbor,  '79,  364. 


WOTTOHTAT  RITISR,  VA.— Survey  op. 

Commerce. 

Justification  of  proposed  improvement,  '79,  721.    Obstractions  at  the  moath  of  w 

river  placed  there  by  the  Confederates,  '79,  720. 
Statistics,  '79,  722, 723. 
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NOTTOHTAT  UlTBWtj  TA.-Oontiniied. 

Engineers. 

Chisf  of  Engikebrs. 

Reports, '76.76;  '79,  96.  * 

Enginbbr  in  Charge. 

Capt.  C.  B.  PhilUps,  187&-'— ,  '78,  76.    Report,  '79,  719. 

A  8S  ISTANT'S  • 

W.  G.  Wi'lUamson,  1878-79,  '79.  719.    Report,  '79,  720. 

Memre.  Moncure  and  Blow,  1878-'79,  '79,  719. 
Estimates.    (See  Plans.) 
Piiysieai  Characteristics. 

General.  '79.  719, 720, 721.    Products  of  the  country,  '79,  721. 
Plans. 

By  W.  G.  Williamson,  for  the  remoyal  of  snags,  leaning  trees,  ^d  confederate  ob- 
structions ;  also  for  the  construction  of  low  brush  and  stake  dams  at  an  esti- 
mated cost  of,  originally,  |6,706,  subsequently  increased  to  $9,000,  '79. 720, 722. 
Survey. 

1878-79.  By  W.  G.  WUliamson.    Report,  '79,  720. 


IVOXUBEE  RITEB,  ]!U[SS.--Suryey  ordered  by  act  of  March  3,  1879,  '79,  106. 


OAKLAND  HABBOB,  San  Francisco  Bay,  CAI^.—Improvemknt  of. 

Appropriations. 

fe74 $100,000, '75,  i,  122. 

1875 100,000, '75,  i,  122. 

1876 75,000,  '76,ii,615. 

1878 80,000,  '78,  135. 

1879 60,000, '79,  178,  1744. 

Tot^l  to  1879 $415,000. 

Statement  of  appropriations,  '79. 1741. 
Commerce. 

Benefits  of  the  improvement  to,  '74.  ii,  382.    Increase  of  commerce,  '76^  il,  612, 613 ; 

'77,  985;  '78,  134,  1284,  1285,  1288. 
Statistics,  '74,  ii,  384;  '75,  ii,  690;  '76.  ii,  615;  '77,  987,  988;  '78,  1289;  '79,  1743. 
Contracts. 

1874.  Daniel  Sweeney,  stone,  98i  cents  per  ton,  '75,  ii,  689,  691.  Failed  to  fulfil 
contract,  '75.  ii,  639. — 1875.  Agreement  made  with  H.  F.  Williams  to  furnish 
stone  at  $1.19  per  ton,  '75.  ii,  690.— 1876.  R.  P.  KeHy,  stone,  $1.19  per  ton,  '76^ 
ii,  612.  R.  P.  Kelly,  removal  of  old  cribs,  '76,  ii,  612.  John  A.  Ball,  dredging, 
at  24  cents  per  cubic  yard,  '76,  ii,  612.  Annulled,  '77.  9a5.— 1877.  Western 
Development  Company,  dredging,  at  35  cents  per  cubic  yard,  '77.  985,  986. 
Tilford  and  Terkelson,  stone,  at  $1.19  per  ton,  '77.  986. 
Abstracts  of  bids,  '75,  ii,  691 ;  '77,  988. 
Engrineers. 

Chief  of  Engineers. 

Reports,  '74,  i,  119 ;  '75.  i,  121 ;  '76,  i,  112;  '77,  119;  '78,  134 ;  '79,  177. 
Board  of  Engineers. 
Convened  at  San  Francisco  March  24,  1873,  for  the  purpose  of  making  an  exam- 
ination of  San  Antonio  Creek,  Cal.  (Oakland  Ilarbor),  recommend,  (1)  con- 
struction of  two  submerged  training  walls,  with  dredged  channel  between,  es- 
timated cost,  $479,094 ;  (2)  excavation  of  a  canal  between  San  Antonio  estu- 
ary and  San  Leandro  Bayj  (3)  construction  of  a  dam  at  the  mouth  of  San 
Leandro  Bay ;  (4)  excavation  of  a  tidal  basin.    Report,  '74,  ii,  378.    Esti- 
mated cost  of  items  2,  3,  and  4,  $1,335,435.20,  '74,  ii,  383.     (Lieut.  Cols.  C.  S. 
Stewart  and  B.  S.  Alexander,  and  M%f.  G.  H.  Mendell.) 
Engineer  in  Charge. 

Uaj,  G.  H.  Mendell,  1875-^—.    Reports,  '75,  U,  689;  '76,  ii,  611;  '77.  985;  '78, 
1283;  '79.  1741. 
Assistant 
L.  J.  Leoonte,  '76,  ii,  614.  Reports,  '78,  1287 ;  '79,  1744. 
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OAKIiAND  HARBOR  ((San  Francisco  Bay),  CAl^.— Contumed. 

Estimates. 

By  Board  of  Engineers,  for  two  training  waUs,  $479,094:  for  canal,  dam,  and  tidail 
basin,  $1,3^5,435.20,  '74,  ii,  383. 
Financial  Statements. 

•75.  i,  122,  ii,  690;  '76,  i,  113,  ii,  615;  '77,  120;  '78»  135,  1287;  '79,  178, 1744. 
Operations. 


Training  walls. 

Stone. 

Brodginff. 

ViaoBlYeur, 

North. 

Sonth. 

Linear  feet. 

Linear  feet. 

Tons. 

Cabic  yards. 

1875-'76 

9,400 

960 

94,498 
2,336 
25.162 

12.451 

196^465 

13,420 

25,^22,11,01 
*77,  086. 

1876-'77 

1877-78 

540 

'78,  134,  1285,1% 

1878-'71>* 

'79,'  177,'l74t' 

^No  operations  on  accoont  of  restriction  in  appropriations. 

Pbysical  Characteristics. 

General,  of  Oakland  Harbor,  '74,  it,  380. 
Private  and  Corporate  Worl£. 

By  the  city  of  Oakland,  two  lines  of  cribs^  each  five  or  six  handled  feet  long,  and 

filled  with  stone.    Subsequently  partially  removed  to  make  place  for  jetties 

'76,  ii,  612. 
Projects. 
By  Board  of  Engineers,  for,  1st,  the  construction  of  two  training  walls ;  2d,  aea!& 

between  San  Antonia  estuary  and  San  Leandio  Bay ;  3d,  a  dam  at  raooth  </. 

San  Leandro  Bay;    4th,    the  excavation  of  a  tidal  basin,   eatimated  eost. 

$1,814,529.20,  '74,  ii,  382,  383. 
Snrveys. 
1874.  Survey  of  entrance  to  San  Leandro  Bay,  and  a  line  for  a  tidal  canal,  '7i 

ii,  378. 
1878.  By  Assistant  L.  J.  Leconte,  •78»  1287,  1288.  [E.  A  C] 


OAK  ORCHARD  HARBOR9  HT.  T.^-Improyembnt  of. 

Appropriations. 

1836 15,000^ 

1837 5,000 

1838 5,000  V66,  iii„  30. 

1844 5,000 

1852 10,500j 

1867 87,000, '67,  32. 

1870 8,000,  '70,  52. 

1871 10,000,  '71,50. 

1872 2,500,  '72,46. 

1873 10,000,  '73,47. 

1874 10,000,  '74,  i,  54. 

1875 10,000,  '75,1,58. 

1876 2,000, '76,  i,  110. 

1878 2,000,  '78,  132. 

1879 1,000,  '79,  175. 

Total  to  1879 $173, 000. 

Commerce. 

Justification  of  improvement,  Ist,  as  a  harbor  of  reftige,  '66^  iii,  30,  iv,  160;  '68, 
249 ;  2d,  as  a  commercial  point,  '67,  241. 
Statistics. 
'66.  iii,  -30,  iv,  161 ;  '69,   180 ;  '70,  202 ;  '71,  225 ;  '72,  251 ;  '73.  358 :  '74,  L  246;  "TS, 
i,  329 ;  '76,  u.  579 ;  '77,  978 ;  '78,  1273 ;  .'79,  1727. 
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OAK  ORCHARB  HABBOB,  if .  T.-Ooiitiniied. 


Contracts. 

Tear' 


Contract  with— 


Contract  for— 


Reference. 


1867 
1807 
1867 
18ff7 
1869 
1871 
1871 
1872 
1874 
1875 


Harrington  4&  Moore., 

A.  A.  Dodge* 

Thomas  Parsons 

Edward  Alien  

James  Caldwell  * 

H.J.  Mowry 

E.  H.  French 

E.  H.  French  ......... 

O.  J.  Jenninss 

Case  d&  Jennmgs , 


Materials 

Materials  and  labor 

Materials 

Dredging,  at  29  cents 

MateriaU 

do    

Dredging,  at  17|  cents 

Dredging,  at  75  cents 

Keck  excavation 

Bock  excavation  and  dredging  . 


'67, 
'67, 
'67, 
*67, 
'69, 
'71, 
'71, 
'72, 
'76, 
'76, 


246. 
246. 
240. 
256. 
180. 
225. 


*  ContTM^ts  canceled,  '69, 179 ;  '70, 201. 

Abstmot  of  bida,  '67,  247 ;  '71,  226,  227  (aU  rejected) ;  '72,  252 ;   '73,  358  (aU  re- 
jected) :  '75,  i,  330. 
Abstracts  of  contracts,  '67, 246 ;  '69,  180 ;  '71,  227 ;  '72,  252 ;  '73,  358 ;  '75,  i,  330. 
Docaments  (not  published  in  reports). 
S.  Doc.  16,  34th  Cong.,  3d  Sess.    Beport  of  Lleatenant-Colonel  Graham,  1856.    S. 
Doc.  42,  35th  Cong.,  Ist  Seas.,  p.  136. 
Engineers. 
Chief  of  Engikieers. 
Reports,  '66,  i,  7,  ii,  41,  ill,  16,  30;  '67,  32;  '68,  44;  69,  40;  '70,  52;  '71,  50; 
•72,  46;  '73,  47;  '74,  i,  53;  '75,  i,  58;  '76^  i,  110;  '77,  117;  '78,  132;  '79,  175. 
Board  of  Engineers. 

1857.  Referred  to,  as  devising  plan  and  making  an  estimate  for  the  improvement 
of  the  harbor.    S.  Doc.  42,  35th  Cong.,  1st  Sess.,  p.  127. 
Engineers  in  Charge. 

M«j.  W.  TambuU,  1853,  '74,  i,  243. 

Lieut.  Col.  J.  D.  Graham,  1856.    Report,  8.  Doc.  42,  35th  Cong.,  1st  Sess.,  p.  127. 

Capt.  J.  A.  Tardy,  1866-'67,  '66,  ii,  41.    Report,  '66,  iv,  159. 

Lieut.  Coi.  C.  E.  Blunt,  18b7-'69.    Reports,  '67,  241,  246,  247 ;  '68,  249. 

M%j.  M.  D.  McAlester,  1869,  '69,  170. 

Capt.  F.  Harwood,  1869,  '69,  170. 

Mfi3.  N.  Bo  wen,  1869-71,  '69,  170.    Report*,  '69,  179;  '70,  201. 

Maj.  John  M.  Wilson,  1871-'75.    Reports,  '71,  224;  72,  250;  '73,  358;  '74,  i,  243; 

•75,  i,  328. 
Mai.  Walter  McFarland,  1875-'—.    Reports,  '76,  ii,  579; '77,  977;  '78,  1272;  '79» 
1727. 
Absistants. 
W.  S.  Malcolm,  captain  United  States  steam  dredge  on  Lake  Ontario,  1857.    S. 

Doc.  42,  35th  Cong.,  1st  Sess.,  p.  128,  &c. 
W.  P.  Judson,  1870,  '69,  213. 
James  S.  Lawrence,  1873-^4,  '74,  i,  245. 
Esttmates.    (See  also  Projects.) 

By  Maj.  Walter  McFarland,  for  occasional  dredging  and  repairs,  $1,000,  '79,  1727. 
Financial  Statements. 
'68,  45,  249;  '69,  40,  I'SO;  '70,  52,  202;  '71,  50,  225;  '72,  46,  250;  '73,  47,  358;  '74, 
i,  53,  246;  '75,  i,  58,  329;  '76,  i,  110,  ii,  579;  '77,  117,  978;  '78,  132,  1273;  '79. 
176,  1727. 
Operations. 


Teor. 

Channel  piers. 

Excavation. 

Bemarka. 

Beferances. 

East 

TVeat 

Bock. 

Dredging. 

1836 

L.fL 

L,fL 

Oub.ydi. 

Oub.ydi. 

650  feet  west  breakwater  buUt. . . 
100  feet  eaat  breakwater  bnilt. . . . 

'74,  i,  248. 

1838 

300 
425 

800 
210 
290 

'74,  i,  243; '76,  U,  580. 
'74  i  243. 

1844 

1853 

""ii.'iio 

Repairs  to  west  pier 

'74,  i,  243. 

18OT  .... 

CanditioDofDieia 

S.D'c.  42,  35th  Cong.. 
Ist  Sess.,  pages  127 

'667i'iil6,iTl58. 
'69,  40,  170. 

18M 

Condition  of  Diers 

1868- '60. 

800 

Channel  dredged;  repairs 

380 
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OAK  ORCHARH  HARBOB,  N.  T.— Oontiniied. 

Operations— Continaed. 


Channel  pien. 


Year. 


East   Weat 


ExcaTation. 


Bock.      Dredging. 


Bemarka 


1889-70. 


1870- '71. 

1871-73 
1872-78 
1873-74 
1874-75 
1875-76. 
1876-77. 
1877-78. 
1878-70 


813 

150 
150 


150 

180 
120 


Oub.yd9. 


Oub.pdt, 
72,829 


8,503 

10,960 

200 


8.418 

8,010 

1,958 

10,0U 


5  Total  length  of  weat  pier,  836) 
feet;  300  feet  aaperaimctiaro  >    '70,  62,  aoi. 
on  east  pier.  ) 

C  40  feet  Baperstractnro  on  weat  i 
<     pier;  ropaira  to  aaperatroc- >  j  '71,50, 

960  feet  saperatrcbctnre  completed. 

General  repairs  

Method  of  doing  woric 

Bepairs  to  vest  piw 


No  operations . 

Bepairs 

Bepaira 


'72,46,2311. 
'TS,  47,  358. 
*7A,  L  S3,  a45>,  3I& 
'75,  i,  58.  328.  2L 
»76,l,lltt.iiS3& 
'77,  117,  OT7. 
'78,183.  1272. 
'79,  175,  17S7. 


Amoant  of  work  done  from  1836,  '76,  ii,  581,  58*2. 
Abstracts  of  materials,  '75,  i,  ^;  '78,  1273;  '79,  1727. 
History  of  operations,  '74,  i,  243;  '76,  ii,  579. 
Physical  Characteristics. 
Character  of  bottom  of  harbor,  '72,  250,  251.    General  description  of  Oak  QicbaiG 

Creek,  '74,  i,  243. 
Plans. 

By  Major  McFarland,  for  occasional  dredging  and  repairs,  '79,  1727. 
Private  and  Corporate  liirorl£. 
91,000  raised  and  expended  by  the  citizens  of  Oak  Orchard,  for  dredging  the  har- 
bor, nnder  the  direction  of  government  officials,  S.  Doc.  42,  3^h  Cong.,  IM 

Sess.,  pp.  127,  131 ;  '74,  i,  244. 
Projects. 
To  contract  the  entrance  of  the  harbor,  1838,  by  the  constmction  of  breakwaka. 

approaching  each  other,  leaving  an  opening  of  200  feet ;  and  then  to  d^ne  tk 

channel  by  parallel  piers  extending  from  the  outer  ends  of  the  breakwatcss 

into  the  lake,  '74,  i,  24:1 
By  Board  of  Engineers,  1857,  for  dredopng  the  channel  to  a  depth,  of  12  ftet>  sd 

for  the  extension  of  the  piers  to  15-ioot  curve,  at  an  estimated  coat  of  $51, 761  Jk 
By  Lientenant-Colonel  Qraham,  for  repairs,  to  cost  |9, 736.65,  S.  Doc.  42, 35th  Con^ 

1st  Sess.,  pp.  127,  136,  137. 
By  Major  Wilson,  for  dredflring  channel  and  for  repairing  piers,  at  an  estimated  ecc 

of  $30,000,  '72,  251. 
By  Captain  Tardy,  for  pier  extension,  dredging,  and  repairs,  at  an  estimated  case 

of  $86,587.66,  ^66,  iv,  160. 
Increased  $50,000  by  Major  Boyren,  for  completion,  '69,  40.    Corxespondenoe  reli' 

tive  to  the  improvements,  8.  Doc.  42,  35th  Cong.,  Ist  Sess.,  ^p.  128,  et  mq. 

fit  n  pV'^'va* 

1836.  Mentioned,  '74,  i,  243. 

1866.  Under  the  direction  of  Capt.  J.  A.  Tardy,  '66,  iv,  159. 

1870-'72.  By  W.  A.  Jndson,  '70,  213.    Report,  '72,  251. 

Maps. 

Of  Oak  Orchard  Creek,  '76,  ii,  579. 

Of  the  harbor,  June  30,  1879,  '79,  1727. 


OB£T'S  BITEB,  TfiNHT.— (See  Caney's  Fork  and  Obkt's  Bivkr.) 


0€CO<lirAN  BITfiB,  TA.  — Improvbmxnt  of. 

Appropriations. 

1W73 $5,000,  '73,74,78,768. 

1874 5,000,  '74,  i,  84,ii,  29. 

1875 5,000,  '75,  i,  92,  ii,  121 ;  '76,1,347. 

1878 10,000,  '78,71,509. 

Summary  of  appropriations,  '79,  603. 
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0€€04|UAN  RITER,  TA.— Continned. 

Cfommerce. 

Statistics,  '73,  769,  821,  824;  *77.  358;  '78,  509;  '79,  603. 
Oontracts. 

1873.  A.  A.  Dodge,  dredging,  '73,  768 ;  '74,  U,  29.— 1874.  A.  A.  Dodge,  dredging, 
*75,  ii,  120.— 1876.  Thomas  P.  Morgan,  dredging,  » 76,1,347.-1878.  C.D.Spids,* 
dredging,  at  11  cents  per  cnbic  yard,  '79,  602. 


Abstracts  of  bids,  '73,  768;  '75,  ii,  120;  '76,  i,  347 ;  '79,  602. 

Chief  of  £nginibiebs. 

Reports,  '72,  74,  '73,  74,  77;  '74,  i,  83;  '75,  i,  92;  '76,  i,  66;  '77,  64;  '78,  71; 
'79,  83, 
£noineers  in  Charge. 

Maj.  William  P.  Craighill,  1872-74,  '72,  74.    Reports,  '73, 768, 819, 825;  '74.  ii,  29. 
B.  T.  Abert,  U.  8.  C.  E.,  1874-^—,  '75,  ii,  110.    Reports,  '75,  ii,  120;  '76,  i,  347; 
'77,358;  '78,509;  '79,601. 

A.  Sfll  flTA  TFI* 

William  Popp.    Reports,  '73,  820,  825. 

By  William  Popp,  1872,  for  dredging  channel  throagh  the  flats  called  "  Upper  Mnd," 
"  Lower  Mud,"  and  *'  Sand  Bar,"100  feet  by  5  feet,  $18,000 ;  forchanuel  100  feet 
by  4  feet,  $10,000,  '73,  820.  821 ;  revised,  after  final  survey,  to  channel  100  feet 
by  5  feet,  $15,000;  channel  75  feet  by  5  feet,  $13,000,  '73,  825,  826. 

By  Mr.  Abert,  1875,  additional  for  constrnction  of  dike  midway  between  the  bridge 
and  Occoqnan,  $5,000,  '76,  i,  67,  347 ;  in  1877,  to  complete  existing  project, 
$10,000,  '77,  359. 
Financial  Statements. 

•73,  74,  768;  '74,  i,  84,  ii,  29;  '75,  i,  92,  ii,  121;  '76^  i,  67,  348;  '77,  64,  359;  '78» 
71,510;  '79,84,603. 
Operations. 

History  of  operations,  '79,  602. 

1872-'73.  Dredging  bv  contract,  '73,  74,  768. 

1873-74.  Dredging  channel,  50  feet  by  5  feet,  '74,  i,  84,  ii,  29. 

1874-^5.  Dredging  bv  contract  through  the  **  Upper  Mud,"  making  channel  60  feet 
by  5  feet,  '75,  i,  fe,  ii,  120. 

1875-76.  Channel  excavated  through  bar  between  railroad  bridee  and  Ocooquan,  80 
feet  by  5  feet,  and  channel  at  month  of  river  partially  redr^ged,  '76^  i,  66,  347. 

1876-77-78.  Operations  suspended,  '77,  64,  358;  '78,  71. 

1878-'79.  Channel  5  feet  to  6  feet  in  depth  redredged  through  bar  at  mouth  of  river 
between  Taylor's  Point  and  Sand  Point,  and  widened  to  100  feet.    Removal  of 
bar  near  Occoquan,  by  dredging,  '79,  83,602,603. 
Pbysieai  Characteristics. 

Described,  '73,  820,  836 ;  '74,  ii,  29 ;  '76^  i,  347. 
Plans.    (See  Estimates.) 
Private  and  Corporate  HForl^. 

A  cut  dredged,  1871,  by  the  citizens,  costing  about  $600,  '73,  820,  ^25,  826;  '75,  ii, 
120. 
Projects. 

By  Major  Craighill,  1873,  for  dredging  channel  100  feet  by  5  feet,  through  the  flats 
caUed  **  Lower  Mud,*'  "  Upper  Mud,"  and  "Sand  Bar,"  '73,  820.  825 ;  for  dredg- 
ing a  channel  through  the  **  Lower  Mud,"  50  feet  by  5  feet,  '73,  768. 

By  Mr.  Abert,  1875,  for  a  dike  at  the  bar  below  Occoquan,  '73,  347. 
Survey. 

1872.  under  direction  of  M%|or  Craighill,  by  William  Popp.  Reports,  '73,  819, 820, 
825. 


OCKLOCKONIIE  RITCB*  Fli A.— Examination  of. 

Appropriations. 

lrAi3.  15,000  for  improvement.    Act  of  March  2d. 
Commerce. 

Improvement  not  Justifiable,  '75,  ii,  48. 

*  Contract  azmnlled  for  tximaferring  contract,  and  the  bondamen  directed  to  complete  the  aame,  TS), 
83,84,603. 
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OCKliOCKONEE  BIFEB,  FJLA.-Contiiiifted. 

Engineers* 

Chief  of  Engineers. 
Report,  '75,  i,  h4. 
Engineer  in  Charge. 

Lieat.  CoL  Q.  A.  Gillmore,  1875.    Report^  '75,  ii,  46. 
Assistant. 

E.  Sherman  Gould,  1875.    Report,  '75,  ii,  47. 
Pliysical  Characteristics. 
General,  '75,  ii,  47.    Obstractions :  rocks  and  snagu,  '75,  ii,  43.    Timber  prodv* 
tions  of  adjacent  country,  '75,  ii,  4i. 
Snrvcir. 
1875.  By  E.  Sherman  Gould,  an  examination.    Report,  '75,  U,  47. 


OCKMUIiOIii:  RITER,  OA.— Imi>royemknt  op. 
(See  also  Mississippi  River  to  the  Atlantic,  WATER-coHMmacATiox.) 

Appropriations. 

1876 $15,000, '77.  91. 

1878 15,000, '78,  105. 

1879 7,000,  '79.  142. 

Commeree. 

Justification  of  improvement,  '76^  i,  725.    Obstruction  to  navigation  bj  bridfe, 

'77,  600. 
Statistics,  '78,  767. 
Engineers. 
Chief  of  Engineers. 

Reports,  '76,  I,  87;  '77,  91;  '78,  105;  '79,  141. 
Engineers  in  Charge. 
Uaj.  W.  McFarland,  1876-77.    Report,  '76,  i,  725. 
Capt.  W.  R.  King,  1877-'—.    Reports,  '77,  600;  '78,  767;  '79.  1272. 
Assistants. 
B.  W.  Frobel, '77,  600;  '78,  767;  '79,  1273. 
estimates.    (See  Plans  and  Pro]jects.) 
Financial  Statements. 

•77,91;  '78,  105;  '79,  142. 
Operations. 
1877-^78.  Removal  of  420  snags  and  360  trees;  channel  of  7  feet  to  8  feet  st  k* 

water,  '78,  105,  767. 
1878-79.  Removal  of  1,370  snags  and  44  trees,  '79.  142,  1273. 
Pllysical  Characteristics. 
Description,  '72,  531 ;  '76^  i,  725, 735.    List  of  obstructions,  '76,  i,  725-727, 728-rM: 
•79. 1273. 
Plans. 
j^  B.  W.  Frobel,  1876,  for  slackwater  nayigation  hj  means  of  locks  and  diDt^: 
^  channel- way  80  feet  by  4  feet  at  low- water,  and  locks  200  feet  by  30  feet :  «i> 
mated  cost,  $1,000,000,  '76,  i,  735. 
By  Major  McFarland,  about  92,000,000.    Cost  should  be  determined  bv  a  snrrtfT, 
'7i5.  i,  736. 
Project. 
By  Capt.  W.  R.  King,  1877,  for  improvement  by  removal  of  obstructions,  from  3L- 
con  to  mouth,  for  channel  80  feet  by  4  feet;  estimated  cost  $56,240,  '77, 91,  tiii 
Surveys. 
1871.  Survey  by  B.  W.  Frobel,  '72,  509,  530;  '76,  i,  725. 

1876.  Under  direction  of  Migor  McFarland,  examination  from  Macon  to  CoTingtos, 
'76,  i,  87,  725. 


OCO]VE£  RITER*  GA.— Improvement  of. 


Appropriations. 

1878 $10,000, '78,  105. 

1879 1,500, '79,  142. 


RIVERS  AND  HARBORSl  SfSS 

OCONEi:  RITER,  OA.-Contiiiiiecl. 

Commerce* 

Justitication  of  improvement,  '75,  ii,  42;  '79,  1274. 

Chief  of  Enginesrs. 
Reports,  '75,  i,  84;  '78,  105;  '79,  142. 

EXGINEERS  IN  CHARGE. 

Lieut.  Col.  Q.  A.  Gillmore,  1875.  Report,  '75,  ii,  41. 
Capt.  W.  R.  King,  1878-'—.    Reports,  '78,  767 ;  '79,  1274. 
Assistants.  / 

E.  S.  Gould.    Report,  '75,  ii,  42. 
B.  W.  Frobel,  '78,  768;  '79,  1274. 
Estimates.    (See  Plans  and  Projects.) 
Financial  Statements. 

'78»768;'79,  142. 
Operations* 

1877-78.  209  snags  and  logs  removed ;  steam-derrick  boat  built,  '79,  142,  1274. 
Pliysical  Ciiaracteristics. 
Description  of,  '75,  ii,  42,  4.3,  44. 
Obstructions,  '75,  ii,  42,  43. 
Plans. 
By  E.  8.  Gould,  1875,  for  removing  obstructions,  such  as  logs  and  points,  and  mak- 
ing cut-offs  from  Milledgevillo  to  the  Forks ;  estimated  cost,  $10,150;  not  recom- 
mended by  Major  Gillmore,  '75,  ii,  44.  45. 
Private,  State,  and  Corporate  IFork. 

1835.  State  of  Georgia  appropriated  $10,000  for  improvement  from  Milledgeyille  to 

the  Ocmulgee  River. 
1832.  A  lock  constructed  at  Milledgeville,  '75,  ii,  44. 
Project. 

By  Captain  King,  1878,  for  removing  and  making  cut-offs,  &g,  ;  estimated  cost, 
115,000,  '78,  105,  768. 
SnrveTs. 

1874.  Examination  from  the  Ocmulgee  to  Milledgeville,  Ga.,  by  E.  S.  Gould,  '75,  i, 

84,  ii,  42. 
1878.  Preliminary  examination,  '78,  767. 


OCOHTTO  RITER,  UTIS.— Survey  op  Mouth. 

Commerce. 

Tributary  to  harbor,  '71,  121, 122. 
Engineers. 

Chief  of  Engineers. 

Reports,  '71,  37  ;  '79, 157. 
Engineer  in  Charge. 

Maj.  D.  C.  Houston.   Report,  '71,  120. 
Assistant. 
W.  T.  Casgrain.    Report,  '71,  121. 
Estimates. 

By  Maj.  D.  C.  Houston,  1871,  for  entire  completion,  $500,000,  '71,  121. 
By  W.  T.  Casgrain,  1871,  for  improving  the  present  river  entrance,  $557,747.83,  '71, 
122;  for  making  a  new  channel,  $497,887.50,  '71,  122. 
Legrislation. 
By  the  State  legislature,  authorizing  $30,000  to  be  raised  by  a  special  tax  on  town 
property,  for  this  improvement,  '71,  122. 
Physical  Characteristics. 

General  characteristics  of  Oconto  River,  '71,  121. 
Plans. 
By  W.  T.  Casgrain,  1871,  (1)  for  a  new  channel  from  lower  steam  mill,  easterly  to 
the  first  bend  in  the  river,  and  taking  advantage  of  previous  work,  the  ex- 
tension of  the  piers  to  12  feet  of  water  in  Green  Bay ;  estimated  cost,  $557,747, 
'71,  121,  122 ;  (2}  for  a  new  channel  northeasterly  from  the  same  initial  point, 
across  to  the  river,  and  from  thence  across  the  marsh  to  Green  Bay,  terminating 
with  piers  extending  to  12  feet  of  water  in  the  bay ;  estimated  cost,  $497,887, 
'71,  121,  122. 
Private  and  Corporate  HForh. 
1870.  1,800  lineal  feet  of  pile  pier,  to  15  feet  of  water  in  Green  Bay,  built  by  the 
town  of  Oconto,  at  a  cost  of  about  $30,000,  '71,  122. 
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OCONTO  RIVER,  WlS^-Contiiiiie^ 

1870.  Ordered  by  act  of  Congress,  Jaly  11,  1870,  and  made  by  W.  T.  Caagrain,  uds 

direction  of  M^or  Houston,  '70.  31 ;  '71,  37,  120. 
1879.  Examination  ordered  by  act  ^of  March  3,  1879;  aasiened  to  Mi^im'  Honatos, 

•79,  157. 


OODfiNSBURG  HARBOR,  N.  T.--Impbovxiient  of. 

Appropriations* 

1852  (survey) $3,000  00.    Act  of  Anffust  30. 

1867 40,000  00,  '67,34. 

1870 15,000  00, '70,  55. 

1871 25,000  00, '71,250. 

1H72 10,000  00,  »72,  48. 

1S73 6,000  00,  »73,  49. 

1874 6,000  00, '74,  i,  56,  272. 

1875 5,000  00,  '75,1,60,348. 

1877 5  56,  '78^  134. 

Total  to  1879 $110,005  56. 

Commerce. 
Jastitication  of  improvement.  '67,  2:^6;  '68»  258,  259,  261,  263,  264,  265,  267,  9GB. 
Statistics.  '66,  iv,  184 ;  '69,  171;  '70.  212;  '71,  250;  '72,  264;  '73,  383;  '74^  i,n: 
'75,  i,  348;  '77,  984,  1280 ;  '79,  1738. 
Contracts. 


Tear. 

Contractor. 

i 

1807 

Albert  A.  Dodge* 

Cornelius  Daly 

Dredirinff.  at  17  cents  Dfir  oabio  vud 1  '67.  24S.  *0B.9C1 

1868 

Dredging,  at$1.45  and^  cents  per  cnbio  yard.  |  '»,  170,  ^70,  St 

Dredging,  at  19  cents  per  cubic  yard ,  '71,  249l 

Dredging,  at  15  cents  per  cubic  yard >> 

Removing  bowlder,  at  $125 I^'7a,»«. 

Dredging,  at  15  cents  per  cnbio  yard J  > 

Dredging,  at  $1.25  and  87^  cents  per  cubic  ysfd     '73,381,383. 
Dredging,  at  39  and  37  cents  per  cubic  yard. . .    '73,  383. 

Dredging,  at  24  cents  per  cubic  yard '75,  i,  347. 

Dredging,  at  17  cents  per  cubic  yard '75,i,3«,'76.fi.«I 

1871 

do 

1871 

do 

1871 

do 

1871 
1872 

Winiam  8.  Malcomt 

Comelins  Daly 

1873 

do 

1874 

do 

1875 

Edwin  H.  French 

*  Contract  abandoned,  '68,  46,  245,  263.    t  Contract  annulled,  '72, 284. 

Abstractor  bids,  '67,  242;  '71,  251 ;  '72,  265;  »73,  383 ;  '75,  i,  349. 
Abstract  of  contracts,  '67,  242 ;  '69,  171 ;  '71,  251 ;  '72,  265 ;  '73,  384  ;  '74,  272 :  "W 
i,  349 ;  '76,  ii,  m. 
Bttirivieers. 

Chief  of  Engineers. 

Eeports,'66,  u,  41,  iii,  18, 29,  iv,  178,  179;  '67,  34;  '68,  46;  '69,  41 ;  '70,55;  'U 
52;  '72,  47;  '73,  48;  '74,  i,  55;  '75,  i,60;  '76,  i,lll;  '77,  119;  '78,  134;  '79, 
177. 
Board  of  Engineers. 

Convened  Jnne  18, 1867,  to  consider  plans  for  improvement.  The  board  con^iiicf 
that  for  the  present  the  improvement  should  be  con6ned  to  dredging  aelectetl 
channels  and  removing  therefrom  all  bowlders,  &c.    Report,  '67,  248. 

(Col.  Hartman  Bache,  Lientenant-Colonels  Thom  and  Blunt.) 

Convened  May  15, 1868,  to  devise  a  plan  of  improvement ;  members  not  all  pin- 
ent,  '68,  255.  Reconvened  May  16,  1868.  Resolve  that  Lientenant-Cokcrl 
•Blunt  be  requested  to  make  a  new  survey,  &c.,  '68, 256.  Reconvened  Hay  l^ 
1868.  Submit  a  preliminary  report  upon  the  operations  coDsldered  imm<4Ute-r 
necessary,  recommending :  (1)  dredging  at  the  wharves  of  the  Northern  iU.: 
road  and  Northern  Transportation  Company  to  a  depth  of  12  feet  at  the  low^<*' 
stage  of  water ;  also  dredgine  the  bar  about  400  yards  north  of  the  ligbt-bocs^. 
BO  as  to  obtain  a  channel  300  feet  in  width  and  12  feet  in  depth  at  lowest  stak;;^ 
of  water ;  (2)  dredjring  the  channel  of  the  Oswegatchie  River  below  the  hriAiy. 
between  the  wharf  lines,  to  a  depth  of  12  feet  at  low-water,  '68, 257.  The  htojC 
are  of  the  opinion  that  the  dredging  at  the  wharves  should  be  done  by  the  otra- 
ers,  '68,  257. 


RIYEB8  •  ASD  •  HARBORS. 
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OODEBISBUBa  HAHBOB,  ]«•  T.-Coiitlnaed. 

Bnginecrg    Continned. 
Boards  of  Enoikeehs— Continiied. 

Reconvened  Jane  24, 1868;  leoommend,  in  addition  to  preiiminary  report  of  Mav 
16, 1868 :  (1)  the  excaration  of  a  channel  150  feet  in  width  and  12  feet  in  depth 
from  the  month  of  the  Oswegatchie  to  the  Saint  Lawrence :  (2)  the  constrac- 
tion,  if  it  proved  necessary,  of  two  piers,  *68, 270.    Reports,  '68, 256, 256, 258, 270. 

(Identenant-Colonels  Newton  and  Blunt,  M%for  Houston,  and  Captain  Holgate.) 
Ekgineers  IK  Charge. 

Capt.  C.  B.  Reese,  1866-^67,  '66,  ii,  41,  iii,  17 ;  '67,  233.    Report,  '66^  iv,  180, 181. 

First  lient.  C.  J.  Allen,  temporarily  in  chaive,  1866,  '66^  It,  178. 

Lieut.  Col.  Charles  E.  Blunt,  1867-189,  '67, 5S,233 ;  '69,  39, 170.  Reports,  '67, 236, 
242;  '68,245,260,265,269. 

M^j.  M.  D.  MoAle8ter,1869,'69,  170. 

Capt.  F.  Harwood,  1869,  '69, 170. 

M^j.  Nicolas  Bowen,  1869-70,  '69,  170 ;  '71.  49.    Reports,  '69, 170 ;  '70.  211. 

First  Lieut.  Beniamin  D.  Greene,  1870^1,  '71,  40. 

Maj.  John  M.  Wilson,  1871-75, '71,  49;  '76,  i,110.  Reports, '71,  249;  '72,  264; 
'73,  381;  '74,  i,269;  '75,  i,347. 

Mnj.  Walter  McFarhmd,  187&-'— ,'76,  i,110.  Reports, '76^  11,601;  '77,  983?  '78, 
1280;  '79,  1737. 

-A  WfffWTAIf  T 

First  Lieut.  Bei^amin  D.  Greene,  '70^  213. 
Estiaiates. 

By  Capt.  C.  B.  Reese,  for  dredging  Oswegatchie  Channel,  remoyiuff  ohstructions, 
and  construction  of  piers,  $81,313.34.    For  increasing  the  widui  of  the  Oswe- 
gatchie Channel  to  150  feet  by  dredsing,  $44,162.80,  '66»  iv,  184. 
By  Board  of  Engineers,  for  dredgiuff  ana  pier  construction,  $100,000,  '68,  271. 
By  Mi^.  Nicolas  Bowen,  for  complenon  of  existing  project,  $175,000,  '69,  170. 
Financial  Statements* 

'68,47,246;  '69,42,171;  '70^55.213;  '71,52,260;  '72,48,265;  '73,48,383;  '74,  i, 
56,271,272;  '75,  i,  60, 348;  '76^  i,  112,  ii,  602 ;  '77. 119,  984;  '78,  134,  1280;  '79, 
177,1738. 
I^egislatlon. 

Survey  ordered  hy  act  of  June  23, 1866,  '66,  ii,  40, 41,  iii,  29.    Resnrvey  ordered  by 
act  of  March  3, 1879,  '79, 177. 
Operations* 


Tear. 


Bemarks. 


Dredgiiig. 


Beferences. 


1867-'68 
186»-'«» 
186&-'70 
1870-'71 
lS71-'72 
1872-'78 
lfe73-'74 
1874-»75 
1875-'76 
187ft-' 77 
l877-'78 
1878-'7» 


1  bowlder  remored 

TVork  suspended  for  want  of  ftmds . . 
1  bowlder  removed 


No  opeTAtioDS 

Orlgmal  project  completed  except  pUe  piering . . 
Original  prcject  completed  except  pUepiering.. 


Oub.ydi. 
12,4«9 

7,127 
11,481 
09,204.14 
73,660.12 
96.841.9 

9,180 
21,560} 
24,004 


»68, 
'70, 
»70, 

'7i; 

'72, 
'73, 
'74, 
'75, 

2S' 
'77, 

'78, 

'79; 


265,267. 

212. 

212. 

249. 

264. 

881,382. 

i,  65,  271. 

1,347. 

11602. 

084. 

1280. 

177,  1737. 


History  of  operations,  '74,  269, 270, 271. 
Physical  Charaeterlsttcs. 

Extensive  alia  vial  deposit,  '66,  iv,  182.    Description  of  bottoms  of  the  St.  Lawrence 
and  Oswegatchie  Rivers,  '68,  261,262;  '74,  270. 
Private  and  Corporate  UTork. 

Board  of  Engineers  are  of  opinion  that  dredging  at  wharves  shonld  be  done  by  the 
owners^  '68,  257.    Snits  by  the  city  to  prevent  mill  owners  from  depositing  their 
refnse  in  the  river,  '73,  382. 
Projects. 

By  Capt.  C.  B.  Reese,  for  dredffins  the  channel  of  the  Osweg^atchie,  removing  ob- 
stmctions  at  the  Northern  Kailroad  depot,  and  bnilding  piers  to  aid  in  keeping 
the  channel  open,  '66,  iv,  182,  183,  184. 

By  Board  of  Engineers,  for  deepening  channel  at  wharves  of  Northern  Railroad  and 
Northern  Transportation  Company,  and  dredging  channel  of  the  Oswegatchie 
below  the  bridge,  '68»  257,  270.  Connecting  the  month  of  the  Oswegatchie 
with  the  St.  Lawrence,  and  the  constraction  of  two  piers,  if  necessary,  to  keep 
the  channel  open,  '68,  270. 

25  EN 
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OOBEMSBUBO  HABBaB,  M.  T.-^Tontliumd. 

Sarveys. 

$3,000  appropriated  for  sntvey  of  the  harbor  in  1852.    Act  of  Aogiut  30,  18SSL 

By  Capt.  C.  B.  Reese,  1866,  '66,  iv,  180, 182;  '74,  i,  269. 

By  Mr.  Judaon,  18&5,  '66,  iv,  180.    Accuracy  oi^  oonsidfired  doabtfal,  '68^  260, 266. 

By  First  Lieut.  Beiiijamin  D.  Greene,  '70,  213. 

By  Major  Turnball,  1855,  '74,  i,  269.    Beaorvey  ordered  by  act  of  March  3, 1879, 

assigned  to  Maj.  Walter  McFarland,  '79,  177. 
Maps. 

Of  harbor,  '76,  ii,  601. 

Of  the  harbor  June  30, 1879,  '79,  1737. 


QMIO  BITEB  (except  the  Falls).— iMPROvsHKirr  of. 

(See  also  Omo  Bzyeb  Falls,  Muskingum  and  LicEnra  Hiysbs,  CurcnfNATi  Har- 
bor, A2n>  Western  Bivers.) 

Appropriations. 

Itm above  falls $50,000.    Act  of  March  3, 1835. 

1836 abovefallfl 20,000.    Act  of  Jnly  2, 1836. 

1837 abovefalls 60,000.    Act  of  March  3, 1837. 

1838 above  falls 50,000.    Act  of  July  7, 1838. 

1844 abovefalls 100,000.    Act  of  July  11, 1844. 

1862 abovefaUs 90,000.    Act  of  Aagnat  30, 1862. 

1866  (allotted).. above  falls 172,000,  '67,  41,404. 

1867 belowfalls 100,000,  »67.  41,404. 

1868 belowfalls 85,000/69,369;  '71,60. 

1870 belowfalls 50, 000, '72,  60. 

1871 below  fWls 50, 000, '72,  60. 

.    1872 belowfaUs 200, 000, '72,  56, 399. 

1873 belowfalls 200, 000, '73,  59,  493. 

1874 belowfaUs 150, 000, '74,  i,  66. 

1875 belowfalls 300, 000, '75,  i,  71,  687. 

1876 below  falls 175,000,  '76,  i,  89,  ii,  24. 

1878 belowfalls 300, 000, '78,  107,  802. 

1879 belowfalls 250,000,  '79,  144,  1309. 

Total  to  1879 92,402,000,  with  |6,479.25   appropriated  for 

relief  of  Swan  and  Palmer  by  act  of  March  3, 1847. 

Commerce. 
Justiiication  of  improvement,  '66,  iv,  245, 250, 260, 317.  Commeroial  importance  of 
river, '66,  iv,  260,  268,  317;  '77,  645.  Obstractions  to  navigation, '66,  iv,249, 
251.  High  rate  of  insaranoe  resnlting  therofrom,  '66,  iv,  250.  Obetmction  from 
bridges,  ^70,  416;  '72,  404;  '73,  502;  '77,  653;  see  special  reports  on, '68,  316; 
'70,  67;  '71,  61,397;  '72,  440;  '73,  63;  '76,  1,92,298,299;  '77,  96,817.  Neces- 
sity of  lights,  ranges,  and  buoys,  '70,  415;  '72,  391 ;  '72,  404 ;  '73,  59, 502.  In 
unimproved  condition  of  river  coal  transportation  is  only  possible  at  high- 
water  ;  requirements  of  channel  for,  '66,  iv,  245, 262, 264  ;  '73,  50, 501, 541 ;  '74, 
i,  416:  '77,  638,  645.  Coal  transportation,  annual  amount  of,  '77,  638,  665. 
Froight  rates  of,  '66,  iv,  316, 321.  Tolls,  rate  of  and  effect  of,  '77,  640.  Opposi- 
tion of  coal  int«rest  to  permanent  improvement  by  movable  dams,  '76,  li,  14 ; 
'77,  637, 645, 677, 745 ;  '78,  803.  Commeroe  of  ri^er  roquires  a  minimum  depth 
of  6  feet,  '74,  i,  416.  Average  stages  of  river  for  28  years,  '77,  644.  From  1864 
to  1866, '  66,  iv,  321.  Duration  of  low-water  season,  '66,  iv,  270.  length  of 
navigable  waters  of  Ohio  and  tributaries  (4,020  miles),  '66,  iv,  268.  Distances 
from  Pittsburgh  to  Cairo,  air  line  and  river, '66,  iv,270;  corrected  by  surveys 
1867-'68-'69,  '69,  52,  ^53.  Question  of  closing  channel  at  Marietta,  '69,  371 :  '71, 
393,  396.  Obstructions  to  navigation  by  abandonment  of  wrocks  and  yet 
claimed  by  owners,  '73,  502;  '77,  6S^.  Improvement  to  navigation  by  work 
done,  '70,  415.  Summary  of  shipping  in  1875,  '77,  658.  Harbors  of  refuge 
against  ice  floes, '77,  78,&36;  '78,  817;  at  Cincinnati  and  Newport, '72,  420; 
at  Muskingum  River,  '79,  1367. 
Statistics,  '66,  iv,  260, 316, 318 ;  '77,  660. 

Contracts. 
Labor  and  material  for  constructing  dikes  and  riprap  dams :  Swan  &  Fenlon,  '67, 
397;  '68,  682;  '69,  353.    Both  &,  Lane,  '67,  397;  '68,  682:  '69.  353.    Manfuli 
&  Kerr,  '67,  397 ;  '68,  682.    King,  Beinhart  A  Co.,  '67,  397 ;  '68,  662.    CM. 
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Cole,  '67,  397;  '68*  682;  '69,  353;  '70,  407;  '71,  386,  389;  »72,  399;  '73,  493, 
497 ;  '74,  i,  400, 40:5 ;  '75,  i,  679 ;  '76,  ii,  3.  T.  J.  Power,  '67,  397 ;  '68,  682 ;  '69, 
353;  '70,  407.  C.  Cable,  '68,  682;  '71,  386;  '72,  399;  '73,  493:  '74,  i,  400. 
Routh  &  Walls.  '69,  353;  '70,  407;  '72,  386.  J.  Bradley, '69,  353 ;  '70,  407; 
'71,  386.  Myers  &  Keer,  '70,  407:  '71,  386.  Maddox  &  Slemmens, '71,  386; 
'72,  399.  J.  Routh, '73,  493;  '74,  i,403;  '75,  i,679;  '76,  ii,3.  Miller  &  Bed- 
ard,'73,  493;  '74,  i,  400. 

Dredging  and  river  excavation:  B.  L.  Wood, '69,  353;  '70,  407:  '71,  386;  '72,  399; 
'73^493.    Myers  &  Keer, '69.  353.    H.  Baker, '69,  353. 

Bemoving  rocks,  snags,  and  logs :  C.  M.  Cole,  hire  of  snag  equipment,  '68^  687 ;  '69, 
363 ;  '70,  407 ;  '71,  389.  J.  Rodgers.  for  hire  of  light  draft  steamer,  crane,  scow, 
and  flats,  '67,  402 ;  '68,  687 ;  '70,  407.  J.  Routh,  for  hire  of  similar  plant,  '68, 
687.  M.  A.  Brraon,  removing  rocks, '75,  i,  679.  J.  Porter,  remoying  wrecks, 
'71,  389;  '72,  399.  S.  B.  Alger,  for  OsgONod  dredge  and  two  scows  complete, 
$18,500,  '73,  497 ;  completed  November,  1873,  '74,  i,  404.  Swift  Iron  Works,  for 
construction  of  hull  for  iron  snag-boat,  $84,350,  '74,  i,  403,  404;  completed 
March,  1875, '75, 1,71,679,681.  Hartupee  &  Richardson,  machinery  for  snag- 
boat,  '75,  i,  682;  completed  May,  1876,  '76,  ii,  3, 6.  K.  F.  Richudson,  paintmg 
and  joiner  work  for  snag-boat,  '76,  ii,  3. 

Saving  in  cost  of  dredging  by  hired  labor  over  contract, '73,  498;  '75,  i.  71, 685. 
Unfavorable  action  of  laws  governing  awards  of  contracts,  '67,  416 ;  '71,  386. 

Proposals. 

1866.  Labor  and  material  for  wing  dams,  '66,  iv,  324. 

1868.  Riprap  dams  and  river  excavation,  '69,  359,  361. 

1869.  Removal  of  obstructions  by  hire  of  equipment,  '69,  363. 
1876.  Dikes,  dredging  and  wing  dams,  '76^  ii,  6. 

I>OcailieiltS«    (Not  printed  in  reports.) 

£x.  Doc.  56, 39th  Cong.,  2d  Sess.,  *67,  ii,  416.    H.  Doc.  72, 41st  Cong.,  3d  Sees.,  '75, 
ii,608.    H.DOC.  34, 44th  Cong.,  2d  Sess.;  S.  Doc.  39, 44th  Cong.,  3d  Sess., '77, 636. 
Eiiirineers. 
Chief  of  Engineers. 

Reports,  '66,  ii,  24:  '67,  40;  '68,  60;  '69,  52;  '70,  66;  '71,  59;  '72,  56;  '73,  58; 
•74,  i,64;  '75,  i,70;  '76,  i,88;  '77,  92,654;  '78, 106;  '79,  143. 

Instructions  concerning  survey,  1866,  '66,  iv,  243.    Approval  of  report  of  Board  of 
Engineers  of  1875  on  location  of  movable  dam  at  Davis  Island,  '76,  ii,25. 
BoABD  OF  Engineers. 

Recommend,  1870,  closing  channel  at  Marietta  Island  by  low- water  dam  on  Vir- 
einia  side  of  island,  '71,  396. 

nlajors  Warren,  Weitzel,  and  MerriU.) 

Convened,  1873,  to  examine  and  report  upon  plan  of  F.  R.  Bmnot  for  movable  hy- 
draulic gates  for  chutes  and  locks,  and  its  applicability  to  the  improvement  of 
Ohio  and  other  rivers  (preliminary  report),  recommend  an  experiment  with  a 
movable  hydraulic  gate  with  navigable  chute,  to  be  made  on  Dam  No.  1  on  Mo- 
nongahela  River,  in  conjunction  with  Monongahela  Navigation  Company,  '73, 
540:  '74,  i,  415. 

(Final  report)  1874,  review  of  plans  for  improving  rivers  by  movable  dams  and 
hydraulic  gates,  '74,  i,  415.  Recommend  testing  Brunot  hydraulic  gate  in  pref- 
erence to  adopting  fS»nch  system,  '74,  i,  477.  That  test  be  maoe  as  recom- 
mended in  preliminary  report  (1873)  by  single  dam  on  Monongahela,  '74,  i,  481. 

(Majors  Weitzel  and  Merrill.]) 

Supplement  to  report  transmitting  descriptive  papers  on  dam  at  Port*a-r Anglais; 
also  details  of  Girard  shutters,  '75,  i,  688;  '76,  ii,  28. 

Convened,  1875,  to  examine  project  of  Major  Merrill  (see  Projects)  for  plan  and 
location  of  movable  dam  (being  the  first  of  a  series  of  dams  for  the  radical  Im- 
provement of  the  Ohio  River)  opposite  Davis  Bdand  (6i  miles  below  Pitts- 
burgh), '76,  ii,  25.  Approval  of  plan  and  location,  '76,  ii,  26.  Recommend  use 
of  Chanoine  wickets  on  navigable  pass,  leaving  for  future  consideration  the 
.  kind  of  wickets  on  high  and  low  weirs,  '76,  ii,  27. 

(Lieutenant- Colonel  Wright,  Minors  Weitzel,  Poe,  and  Merrill,  and  Lieutenant 
Mahan.) 

Convened,  1877.  to  consider  and  report  on  the  objections  urged  by  the  Coal  Ex- 
change and  Steamboat  Association  of  Pittsburgn  against  improvement  by  locks 
and  SamB  with  a^ustable  chutes,  '77,  644.  Cppy  of  memorial,  *77,  645.  BoafcL 
consider  that  the  objections  urged  are  not  well  taken,  and  should  not  prevent 
trial  of  proposed  dam  at  Davis  Island,  '77,  637-643. 

(Colonel  Tower.  Lieutenant-Colonel  Wright,  Majors  Weitzel  and  Motrill,  and  Lieu* 
tenant  Mahan.) 
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BoABD  OF  ExGiNEKRS— Continued. 
Sommaiy  of  advant-agee  of  project  by  Weitzel  and  Meirill,  '77,  643.    Individual 

oommentB,  by  members  of  board,  on  relative  importance  of  coal  interest,  '77, 6&5* 
To  examine  and  report  on  lock  and  gate,  1878,  proposed  by  Major  Merrill  to  be 

substituted  for  lock  and  eate  hitherto  proposed  for  first  movable  dam.    Board 
*    recommend  an  increase  of  look  gate  width  from  78  feet  to  110  feet ;  also  the 

adoption  of  gate  proposed  by  M^jor  Merrill,  '78,  805. 
(Lieutenant-Colonel  Wright, Minors  Weitzel,  Poe,  and  Merrill.) 
Approved  by  Chief  of  Engineers,  '78,  805. 
Snoinebbs  in  Chabob. 
W.  Milnor  Roberts,  snperintending  engineer  Ohio  river  improvements,  1866-^0, 

'67,  395.    Reports,  '66^  iv,  244;  '67,  305;  '68,  680;  '69,  352,  366,  371 ;  H.  Doe. 

72,  4lBt  Cong.,  3d  Bess.,  '75,  ii,  60e. 
MaJ.  W.  E.  Merrill,  1870-*—,  '70,  406.    Reports,  '70,  406 ;  '71,  385 ;  '72,  398,  409; 

'73,  493;  '74,  i,  400,  410;  '75,  i,  678,  ii.  608;  '76^  ii,  3;  '77,  625;  '79,  1299. 
M%j.  G.  Weitzel  in  temporary  charee,  1869,  '70,  406. 
Lieut.  F.  A.  Mahan  in  temporary  oniurge.    Report,  '78^  795. 

AflfilSTAlfTS 

T.  P.  Roberts.  '66,  iv,  248;  '68,  681 ;  '69,  365;  '70,  407 ;  '71,  385. 

S.  Low,  '67,  396;  '68,  680;  '69,  352. 

A.  Livermore,  '67,  396 ;  '6(3,  680. 

J.  E.  Day,  '67,  396;  '68,  680;  '69,  352. 

Barrett,  '69,  352. 

P.  H.  Morel^  '70,  407. 

W.  Weston,  '71,  385;  '72,  406,  410;  '75,  i,  681,  ii,  631 ;  '77,  626.    Report^  '72, 

406,  410. 
Lieut.  F.  A.  Mahan,  '73,  58;  '74,  i,  64;  '75,  i,  681,  ii,  631:  '761,  i,  88;  '77,  ». 

Report,  '76^  ii,  14 ;  '78,  795 :  '79. 1809. 
G.  S.  Kinsley.  '75,  i,  681,  ii,  63L 
W.  H.  Christian,  '75,  i,  681. 
I.  y.  Hoag.    Report,  '78;  795. 
Ssttmates. 
By  W.  M.  Roberts,  1866,  for  flat-boat  and  orane-flat  for  removing  snags,  logs,  and 
wrecks,  $2,400.  '66,  iv,  259.    Of  cost  to  complete  survey,  $2^000,  ^66^  iv,  315; 
'67,  41,  397    Of  cost  of  completion  of  present  system  of  wing-dams  from.  Pitts- 
bnrgh  to  Cairo  (1,015  miles),  |836,000,  '67,  41,  413;  '68,  686. 
3y  William  Weston,  1872,  for  repair  of  Cumberland  dam  at  a  cost  of  $36,750,  '72, 

412. 
By  Mai.  W.  E.  Merrill,  1874  (see  ProJecti)i  for  improvement  of  river  from  Pitis- 
burffh  to  Wheeling,  by  locks  and  movable  dams,  with  Chanoine  wiokets,  to  «:ive 
a  mmimum  depth  of  6  feet,  |7,474,623 ;  '74,  i,  64, 409 ;  '75,  i,  687.    Revised  esti- 
mates for  locks  and  dams,  '75,  ii,  616.    For  radical  improvement  of  Ohio  River 
(from  Pittsburgh  to  Cairo  (967  miles),  to  give  a  minimum  depth  of  6  feet  by 
locks,  with  movable  dams,  with  Chuioine  wickets,  $40,000,000,  '75,  ii,  629. 
Details  of,  '75,  ii,  616-630. 
7oroost  of  trial  dani,  approved  by  Board  of  Engineers,  1875,  to  consist  of  movable 
dam,  closed  with  Chanoine  wickets  in  pass,  and  located  at  Davis  Island, 
$421,425,  '75,  ii,  621. 
Revised  estimate,  1876,  introducing  service-bridge  and  closing  high  weir  by  aPoiT6e 
needle  dam,  $465,000,  '76,  ii,  &.    Details  of;  '76,  ii,  18-^ 
Financial  Statements. 
'67,  40,  397;  '70,  67,  414;  '71,  60,  386;  '72,  56,  399;  '73,  59:  '74.  i,  65y  410;  '75, 
i,  71,  687;  '76,  i  ««,  ii,  24;  '77,  93,  636 ;  '7ft  107,  802;  '79, 143. 
I«eirl8latlon* 
Necessity  of  legislative  protection  to  public  works  of  improvement, '7(K  410;  of 
laws  regulating  the  bridging  of  navigable  streams,  '72,  404.    Draft  of  pro- 
posed act  permitting  United  States  to  removo  stranded  or  wrecked  boats  that 
obstruct  navigation,  '73,  502 ;  '77,  629.  Necessity  of  State  legislation  to  enable 
United  States  to  condemn  lands  for  public  uses,  '75,  i,  71,  686.    History  of 
efforts  to  obtain  proper  legislation  permitting  United  States  to  condemn  lands, 
'76,  ii,  11^  passage  of  biU  (March,  1877),  '77,  635.  Unfavorable  action  of  present 
laws  governing  awards  of  contracts,  '67,  416 ;  '71,  386. 
OMratlont. 
Previous  to  1866  {from  ld37\  improvement  of  low-water  channel  to  a  depth  of  2^ 
feet,  by  wing  dams  and  dredging,  with  the  removal  of  wrecks  and  snags.  '66^ 
iii,  24,  IV,  244,  246,  261, 271.    Points  below  Pittsburgh  (where  previous  woik  hss 
been  done)  which  demand  early  operations,  '66^  iv,  246.    List  of  obstructioiis 
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between  Pittsburgh  and  Cslro  which  should  at  once  be  removed,  '66,  iv,  249, 
251  >*67,  403,  405.  Points  where  it  is  decided  to  go  on  with  riprap  dams,  '66, 
iv,  272,  310,  '67,  395;  where  work  is  required  only  at  extreme  low- water,  '66, 
iv.  272,  313. 

1867-^68.  Progress  on  riprap  dams  and  dredging,  '68b  682 :  on  removing  obstructions, 
'68,  687 ;  delayed  by  high-water,  '68,  86,  681. 

1868-'69.  Biprap  dams  and  dredging,  '69,  353;  removing  obstructions,  '69,3n9, 363. 

1869-70.  Biprap  dams  and  dredging,  '70,  67,  407 ;  removing  obstructions,  '70,  407, 
410. 

1870^1.  Biprap  dams  and  dredging,  '71,  59,  386;  removing  obstructions,  '71,  60, 
387.  390. 

1871-72.  Biprap  dams  and  dredging,  '72, 56, 399;  removing  obstructions.  '72, 56, 401. 

1872-73.  Biprap  dams  and  dredging, '73,  58,  493;  removing  obstructions,  '73,  58, 
496.  Large  saving  obtained  in  oredging  by  government  boats  over  contract, 
^'73,  498. 

1873-74.  Biprap  dams  and  dredging,  '74,  i,  64,  401 ;  removing  obstructions,  '74,  i, 
64,  405.    Second  dredge  completed  November,  1873.    Description  of,  '74,  i,  404. 

1874-75.  Biprap  dams  and  dredging,  '75,  i,  70,  679 ;  removing  obstructions,  '75,  i, 
71,  682.  Cost  of  dredging  (21  cents  to  25  cents  per  cubic  yard).  Saving  by 
hired  labor  over  contract,  '75,  i,  685. 

1875-76.  Dams  and  dredging,  '76,  i,  88,  ii,  38 ;  removing  obstructions,  '76^  i,  89, 
ii,  6 ;  cost  of  dredgjing  (17  cents  per  cubic  yard),  '76^  i,  89,  ii,  9;  completion 
(January,  1876)  of  iron-nulled  snag  and  wrecking  boat,  '76,  ii,  6 ;  description 
of,  '76,  li,  7.  Cumberland  dam,  unfavorable  action  of,  '72,  410;  '76^  ii,  23; 
removal  recommended,  '76,  ii,  24.  Operations  on  proposed  movable  dam  at 
Davis  Island  delayed  for  lack  of  State  legislation  ceding  jurisdiction  of  lands 
to  United  States,  '75,  i,  686;  '76,  i.  89,  ii,  12:  '77.  635. 

1876-77.  Dams  and  oredging,  '77,  93,  626:  removing  obstructions,  '77, 93, 627 ;  cost 
of  dredging  (17  cents  per  cubic  yard),  '77,  634 ;  opening  cut  420  feet  long  in 
Cumbenand  dam,  '77,  631. 

1877-78.  Bepairs  and  extension  of  dike  at  White's  Bipple,  '78,  106,  795.  Bemoval 
of  1037  snags  and  51  wrecks,  '78, 106,  797.  Dredging  by  hired  labor  and  United 
States  dredges,  '78,  106,  796.  Site  purchased  for  movable  dam  at  Davis  Island, 
'78, 107,  802.    Increasing  opening  in  Cumberland  dam,  '78,  799. 

1878-79.  Commencement  of  work  on  movable  dam  at  Davis  Island,  August,  1878, 
'79,  143,  1299.  Cross  dams  built  at  the  Trap,  '79, 143, 1300.  Bepairs  at  French 
Island  dike,  '79,  144, 1301.  Bemoval  of  rock  from  Grand  Chain,  '79,  144,  1301. 
Bemoval  of  511  snags  and  31  wrecks,  and  dredcing  of  ^,443  cubic  yaras,  by 
hired  labor  and  United  States  dredges,  '79, 144,  1302.  B^sum^  of  operations 
and  cost  of,  '79,  1305. 
Physical  Cliaracteiistlcs. 

Table  of  tributary  navigable  rivers,  '66,  iv,  266.  268;  length  of  Ohio,  '66,  iv,  268; 
corrected  by  subsequent  surveys,  '69,  353 ;  distance  by  air  line,  '66,  iv,  270 ;  sur- 
face slope,  '66,  iv,  270 ;  '74, 1, 416 ;  elevation  of  river  at  Pittsburgh,  above  mean 
tide,  '76,  u.  27. 

Heights  of  high- water,  '73,  493;  '75,  ii,  612;  '77,  644;  duration  of  low-wator  sea- 
son, '66,  iv,  270;  '75,  ii,  612;  average  duration  df  15-foot  and  6-foot  stage,  '75^ 
ii,  612;  stages  of  river  for  22  years,  '77,  644;  '79,  1310. 

Discharge  of  river,  '66^  iv,  270,  271,  272;  '69,  367;  '75,  ii,  615. 

List  of  islands,  '66,  iv,  268. 

Traveling  sands,  difficulty  from,  '74,  i,  404,  411,  414;  theory  of,  '76^  ii,  5. 
Plans. 

By  C.  Ellettj  to  maintain  6  feet  in  channels  by  artificial  reservoirs  on  headwaters  and 
tributaries  of  Ohio,  and  using  the  stored  supply  during  otherwise  low-watw, 
'66,  iv,  263,  315;  objection  to,  and  great  cost  of,  '73,  501,  541 ;  '74,  i,  416. 

By  H.  Uaupt,  for  construction  of  longitudinal  banks  along  one  side  of  river  creating 
a  canal  200  feet  wide,  '66,  iv,  264,  315. 

By  A.  Livermore,  to  obtain  slackwater  navigation  by  dams,  arranged  with  navigable 
chutes  of  peculiar  construction,  '66,  iv,  315 ;  '67,  348 ;  objections  to  chutes  or 
sluices^  '75,  ii,  609.    For  obtaining  increased  supply  of  water  during  low  r^aee 
"  om  Lake  Ene  not  feasible,  '73,  499.     For  making  LaSe 


by  a  through  cut  from  Lake  Ene  not  feasible,  '73,  499.  For  making  LaKe 
Chautauqua,  N.  Y.,  a  storage  reservoir,  to  be  used  duringotherwise  low- water 
on  Ohio ;  amount  obtained  too  small  to  be  of  use,  '73,  499.  For  pumping  into 
Lake  Chautauqua  from  Lake  Erie  and  using  supply  during  low-water,  imprac- 
ticable irom  cost  ($625,000,000),  '73,  500.  For  obtaining  slackwater  naviga- 
tion by  ordinary  locks  and  dams;  peculiar  requirements  of  coal  fleets  make  pas- 
sage through  locks  inadmissible,  '73,  541,  '74,  i,  416. 
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By  W.  M.  Roberts,  1870  (see  Projects),  '73,  502,  541:  '75,  ii,  606;  H.  Doc.  87,  43d 
Con^. ,  Ist  Sess. :  '67, 349.  Of  dredging  on  Lower  Ohio  by  ordinary  methods  useless, 
'74, 1, 414.  Only  plan  nnder  present  experience  for  improvement  of  Lower  Ohio 
is  the  concentration  of  the  current  bv  wing-dams  and  dikes,  aided  by  dredffing 
or  scraping.  Doubtful  whether  depth  of  more  than  4  feet,  with  width  of  600  fee^ 
can  be  obtained,  '74,  i,  404,  410, 414,  416:  '76,  ii,  5.  Description  and  discasston 
of  various  systems  of  movable  dams  and  hydraulic  gates,  '74,  i,  406,  417:  '75, 
i,  688,  910,  u,  609;  '76,  ii^U,  28;  '79, 1316. 
Private  and  Corporate  work. 

A  company  chartered  by  the  State  of  Kentucky  to  build  canal  and  locks  at  Louis- 
ville began  work  in  1825,  completed  1828,  '66^  iv,  264.    (See  Ohio  Biver  Falls.) 
Projects. 

From  1837  to  1866,  the  improvement  of  low-water  channel  bv  riprap  dams,  concen- 
trating water  in  narrow  channels  to  minimum  depth  or  2^  feet ;  also  removal 
of  snags  and  wrecks,  '66,  iii,  25,  iv,  244,  246,  259,  261,  271. 

Continuation  of  previous  project,' 1866-^67,  under  direction  of  W.  M.  Roberts,  '66^ 
iv,  259 ;  '67,  41,  397,  402, 404 j  aided  by  construction  of  United  States  dredge 
boats  and  suae  boats,  '73,  58,  497;  '74,  i,  404 ;  '76,  ii,  6;  the  original  i>roject 
continued  to  date,  1H77  (see  Operations) ;  radical  defect  of  present  project  is 
but  2  feet  can  be  given  where  6  feet  are  required,  '73,  499. 

By  W.  Milnor  Roberts,  1870,  for  obtaining  slackwater  navigation  by  means  of  locks 
and  dams,  the  dams  to  be  provided  with  navigable  pass,  chute,  or  sluice,  closed 
by  Brunot's  hydraulic  gate,  '67,  349;  '73,  501,  541;  '74,  i,  415,  480;  '75,  ii,  606, 
examined  by  Board  of  ^gineers,  1873-'74,  who  recommended  a  trial  of  project  by 
building  experimental  dam,  sluice,  and  gate  on  Monongahela  River,  '73,  542; 
'74,  i^  415,  480 ;  objections  to  Brunot's  gate ;  it  is  largely  experimental,  and  the 
long  incline,  or  sluice,  above  and  below  the  gate  is  objectiouable,  '75,  ii,  608. 

By  Mi^or  Merrill,  1874,  for  radical  improvement  of  Ohio  (above  falls)  to  secarea 
minimum  depth  of  6  feetj  by  movable  dams,  with  lock,  weir,  and  navigable 

5 ass ;  pass  to  be  closed  with  Chanoine  "wickets ;  should  the  experiment  with 
irunors  gate  be  successful  it  is  to  be  introduced  in  the  weir ;  locks  to  be  630 
feet  by  75  feet,  lift  6  feet,  '74,  i,  64,  406-410.  Description  and  discussion  of 
system  of  movable  dams  and  hydraulic  gates,  '74, 1,  424-480;  '75,  i,  688-735; 
918,  924;  '75,  ii,  611-617;  '76^  ii,  14,  28;  '79,  1316.  Reasons  for  change  of 
opiDion  from  recommendation  expressed  as  a  member  of  Board  of  Engineeis, 
1873-74  (see  Board  of  Eugiueers),  '75,  ii,  608,  613. 

By  Mi^or  Merrill,  1875,  for  radical  improvomeut  of  Ohio  from  Pittsburgh  to  Cairo, 
to  secure  minimum  depth  of  6  feet  or  7  feet,  '75,  ii,  608 ;  by  locks  and  dams,  hav- 
ing navigable  passes  (400  feet  wide)  closed  with  Chanoine  wickets.  '75,  ii,  613; 
aim  low  and  high  weirs,  the  former  (400  feet  wide)  with  sole  at  level  of  low- 
water,  the  latter  with  kole  2  feet  above  low- water,  and  closed  with  Dcsfontain's 
wickets  or  Brunot's  gates  (to  be  decided  by  experiment) ;  lock  78  feet  by  679 
feet,  lift  from  4  feet  to  7  feet,  '75,  ii,  613,  614,  627,  629 ;  '78,  803.  Wickets  of 
dams  to  be  worked  from  maueuvering  boat, '75,  ii,  631.  Location  of  first  dam 
proposed  at  Davis  Island  (4.7  miles  below  Pittsburgh),  navigable  pass  400  feet, 
weirs  each  400  feet,  lift  of  lock  6  feet,  '75,  ii,  612,  6^.  Entire  project  requires 
68  locks  and  dams ;  appnoximate  location  and  cost,  ^,696,671,  '75,  ii,  629.  Ne- 
cessity of  continuous  dredging  and  construction  of  wing-dams  during  work 
above  projected,  '75,  ii,  6:^0.  Approved  by  Board  of  Engineers.  '75,  ii,  ^.  By 
Secretary  of  War,  '75,  i,  686.  Effect  on  project  of  traveling  sands  on  Lower 
Ohio,  '74,  i,  404, 411 ;  '76,  ii,  5.  Feasibility  of  dams  on  sand  foundation,  '74, 
i.  414. 

Modified,  1876,  by  introduction  of  service  bridge  inst'Cad  of  maneuvering  boat,  also 
Poir^  needle  dam  for  closiug  high  weir,  '76,  ii,  18.  Discussion  of  movable 
dams  with  high  lifts,  '76,  ii,  28.  Objections  urged  against  project  by  coal  inter- 
est, '77,  645.  Considered  by  Board  of  Engineers,  *77,  637.  Delay  of  Davis 
Island  dam  from  lack  of  State  legislation,  '75,  i,  71, 686 ;  '76,  ii,  11, 13 ;  '77,  635; 
'78,  803.    (See  Legislation.) 

By  Major  Merrill,  1878,  for  a  lock  gate,  moving  laterally  into  recesses ;  lock  gate  to  fill 
an  opening  110  feet  wide,  and  to  be  us^  at  the  lock  movable  dam  at  Davis 
Island,  '78,  803.    Approved  by  Board  of  Engineers,  '78,  805. 
Surveys. 

By  Captain  Sanders,  1837-'38  and  1843-'44,  '66,  iv,  246,  264. 

By  W.  M.  Roberts,  1866,  '66,  iii,  24,  iv,  243,  264 ;  progress  of,  1867-'68,  *67,  40,  396; 
'68,  60,  680 ;  '69,  352.  Completed  November,  1868,  '69,  353.  Special  surveysat 
EvansviUe,  1872,  '72,  405,  406;  of  dam  near  mouth  of  Cumberland  River,  '72, 
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404,  410.    For  harbor  of  zefiige  against  ice.  1877.  '77, 636.    For  location  of  mov- 
able dams,  '76^  ii,  11. 

Plans  of  movable  dams  of  La  Mnlati^re,  '79,  1338.    Plans  of  movable  dams  at 
Poses,  '79^  1343.  [L.  Y.  8.] 
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ApproBriations. 

1868  (for  survey) t5,000.    Act  of  August  30, 1852. 

1868  (allott^) 85, 000,  'eS.  48,  273. 

1869  (aUotted) 178,200,  '69,  48,  273  j  '70,  64, 384;  '71,62. 

1870 250.000,  '70,  64,  384;  '72,  ®J. 

1871 450,000, '71,62,460. 

1872 300,000,  '72,  58;  '74,  i,  568. 

1873 100,000,'73,  60;'74, 1,  568. 

1875 100,000,  '75,  i,  73,  774. 

Total  to  1879 $1,468,200. 

Statements  of  appropriations,  '74,  i,  568 ;  '75,  i,  774 ;  '76,  i,  749 ;  '77, 607 ;  '79, 1283. 

No  further  appropriations  required,  '75,  i,  774 ;  '76,  i,  749. 

Method  of  paitial  appropriations  bas  increased  estimated  cost  of  work,  '74,  i,  568; 
'75,  i,  774; '76, 1,749; '77,  607.  -*: 

Conunerce. 

Justification  of  improvement,  '68,  533,  538;  '69,  48,  279;  *70,  385;  '71,  461;  '73, 
537,539. 

Dimensions  of  largest  vessels  on  the  Ohio,  '66^  iv,  265 ;  '68,  537.  DimensioDS  of 
canal  and  locks  to  meet  requirements  of  commerce,  '68,  529,  537.  Present  canal 
(see  Private  and  Corporate  Work)  a  severe  tax  on  commerce,  '69,  48.  279 ;  '73, 
537.  Canal,  as  modified  and  enlarged  by  United  States,  nearly  reacly  for  pas- 
sage of  boats,  when  miter  siUs  gave  way,  November  23,  1871,  '72, 444.  Repair 
of,  and  passage  of  larsest  boats,  February  26, 1872,  '72,  444;  '73,  529,  537. 

Pro]>08ition  of  Congress  (1872),  to  assume  charge  of  work  and  fix  tolls  at  25  cents 
per  ton,  '73,  527 ;  considered  onerous,  and  that  a  toll  of  5  cents  per  ton  was  suffi- 
cient, '73,  527,  529,  537.  Transfer  of  canal  to  United  States  June  11,  1874  (see 
Legislation,  and  Private  and  Corporate  Work),  '75,  i,  778.  Rules  proposed  for 
passage  of  boats,  '75,  i,  784:  '76^  i,  756,  765.  Necessity  of,  '75,  i,  775,  776,  784 ; 
^76,  i,  750;  '77,  607,  614,  619. 

Tolls,  amount  of,  collected  by  canal  company  from  1831  to  1873,  $5,157,247,  '73,  536. 
Kate  of,  '73,  538.  An  onerous  tax  on  commerce,  '69,  48,  279;  73,  537.  New 
rate  of  tolls  fixed  on  transfer  of  canal  to  United  States,  '75,  i,  775, 778 ;  '76,  i,  761 ; 
'77, 612, 613, 616, 619, 640.  Recommended  reduction  to  5  cents  per  ton  on  returning 
emp^  barges,  '76^  i,  756;  '77,  616.  Amount  of  tolls  received  (see  Financial 
Statements;. 

Statement  of  vessels  passing  canal  (1874-75),  '75, 1,  776,  781 ;  '76,  i,  767;  (1875-70), 
'76,  i,  753, 757, 763, 767 ;  (1876-77),  '77, 92, 611,  620,  624 ;  (1877-78),  '78. 106, 775, 
782;  (1878-79),  '79,  1288, 1289. 

Commercial  Statistics,  '68,  533;  '71,  416.    (See  Commerce,  Ohio  River.) 
Contracts. 

1869.  D.  C.  Hill;  timber  for  upper  dam,  '69,  277 ;  completed,  '70, 382.  Lewis,  Oliver 
&,  Phillips,  iron  for  upper  dam,  '69,  277 ;  completed,  '70,  382.  Shipley  &  Loyal, 
labor  in  construction  of  upper  dam,  '69,  277 ;  delay  of  contractors,  and  require- 
ment of  funds  on  other  work  cause  unfilled  contract  to  be  concluded,  '71,  458. 
M.  P.  Wood,  for  rock  excavation  inside  of  the  apron  dam  (entrance),  '70,  3^; 
after  unsuccessful  efforts  to  do  the  work,  contract  abrogated,  '71,  453.— 1870. 
H.  T.  Cook,  completing  new  locks,  and  branch  into  canal,  '70,  S89;  '71,  467; 
completed,  '72,  443.  ]>everaux  A,  Son,  enlarging  section  No.  1,  '70,  389;  com- 
pleted, '71,  459.  McGlincey  A,  Co.,  enlarging  section  No.  2,  '70,  389 ;  extension 
of  time  given,  '71, 457;  completed,  '73,  527.  Black  &,  Co.,  enlarging  sections 
Nos.  3  and  4,  *70,  389;  extension  of  time  given,  '71,  457;  completed,  '72,  443. — 
1871.  Sheehan  &  Loler,  construction  of  retaining  walls,  and  grading  canal 
slopes,  '72,  443,  448;  completed,  '74,  i,  567.  Byrne  &,  McKenzie,  construction 
of  retaining  walls  of  section  No.  1,  '71,  467;  completed,  '72,  443.    J.  C.  Den- 
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nis,  oonsfcrnotion  of  retaining  walls  of  section  Ko.  2,  '71,  467;  completed,  12, 
443.  Boyle  &  Boach,  construction  of  retaining  walls  of  seotions  Noe.  3,  4,  and 
5,  '71,  4G7 ;  completed,  '72,  443.  Also  construction  of  guide  walla»  and  reek 
excavation  below  new  locks,  '71, 467 ;  '73, 527 ;  completeo,  '74,  i,  567.  M.  Glea- 
son,  earth  and  rock  excavation  in  new  branch,  '71,  467-;  completed,  '73,  443L 
M.  S.  Lord,  moving  outer  protection  wall  at  railroad  bridge,  '71,  467 ;  '73,  537; 
completed,  '74,  i,  667.  Fenell  &,  Clark,  construction  of  lower  dam,  '71,  467 ; 
completed,  '73,  527.— 1873.  Since  November,  all  work  done  by  hired  labor, 
'75,  i,  772. 

PBOPOSiLLS. 

Abstracts  of,  1869,  for  timber,  iron,  and  labor,  upper  dam,  '69,  276. 

1870.  For  excavation  of  rock  at  entrance,  construction  of  retainine-walls  and 
widening  canal  (to  90  feet)  from  head  to  upper  guard  gates,  '70,  SSS,  388 ;  re- 
jected as  exorbitant  and  private  offers  used.  '70,  383,  3w ;  for  putting  in  woik- 
mg  condition  new  locks  and  opening  branch  from,  to  old  canal,  '70,  387. 

1871.  For  construction  of  retainmg-walls,  excavation  in  canal  and  branch,  con- 
struction of  lower  dam,  guide- walls,  and  rock  excavation  below  new  locks,  oon- 
Btruction  of  guard-gates,  '71,  463,  464,  466. 

1872.  For  excavation  of  rock  inside  of  apron  dam,  '72,  446, 447 ;  rcrjected,  '72, 44S; 
for  completing  retaining- walls  and  grading  canal  slopes,  '72,  447. 

1873.  For  rock  excavation  at  foot  of  canal ;  rejected  and  work  done  by  hired  labor, 
'73,  527,  528;  after  November,  1873,  all  work  done  by  hired  labor,  '75,  i,  772. 

I>*cament9  (not  printed  in  reports). 
Miscellaneous  H.  Doc.  83,  40th  Cong.,  2d  Sess.  (Historv  of  State  and  Federal  legU- 
lation  relative  to  Louisville  and  Portland  Canal),  ^73, 530,  540. 

Chief  of  Engineers. 
Eeports,  '67,  38;  '68,  56;  '69,  47,  277;  '70,  63;  '71,  61;  '72,  58;  '73,  60;  '74,  i, 
&;  '75,  i,  73;  '76,  i,  87;  '77,  92;  '7ft  106,  782;  '79,  143,  1289. 
Board  of  Engineers. 
Convened,  1871,  to  examine  new  locks  (Louisville  and  Portland  Caoal)  and  report 
cause  of  failure  of  miter  sills  (November  23, 1871),  and  plan  for  repairer  modifi- 
cation.   Considers  that  buoyant  effort  of  gate  (in  excess  of  weight),  added  to 
pressure  of  gate  against  miter-sill,  caused  a  lifting  of  voussoiis,  pennittinff 
water  to  pass  under.    Board  consider  plan  of  repair  adopted  by  M^jor  Weitzei 
as  sufficient  when  added  to  recommendation  that  each  vooasoir  be  bolted  to 
those  below,  '72,  460. 
(Colonel  Barnard,  Lieutenant-Colonel  Foster,  and  Mi^or  Foe.) 
Engineers  in  Charge. 
Maj.  G.  Weitzei,  1867-'—,  '67,  38.    Beporto,  '68,  523,  528;  '69, 273;  '70, 382;  '71, 
457;  '72,  442,  452;  '73,  526,  529;  '74,  i,  566;  '75,  i,  772;  '76,  i,  747;  '77,  605, 
607,  612;  '78,  783;  '79,  1283,  1284, 1290. 
Capt.  A.  Mackenzie,  in  temporary  charge,  '78,  106,  769.    Beport,  '78,  769. 

AftftlRTAXTW 

G.  R.  Eichbaum.    Report,  '68,  539. 

Capt.  M.  B.  Adams,  '73,  60;  '74,  i,  67.    Report,  '74,  i,  566. 

Capt.  A.  Mackenzie  in  general  charge  of  Louisville  and  Portland  Canal,  '75,  i, 

778.     Reports,  '75,  i,  772,  774,  784  ;  '76»  i,  747,  751,  757 ;  '77,  605,  610;  '79,  789. 
P.  J.  Schopp,  su^rintendent  Louisville  and  Portland  Canal,  }  ,»^  «  77a 

S.  E.  Palmer,  assistant  superintendent  Louisville  and  Portland  Canal,  S 
Capt.  A.  N.  Lee,  in  general  charge  Louisville  and  Portland  CanaL  '78,  769,  773, 

786;  '79,1284,12^,1293. 

Efitiinates. 

By  Maj.  G.  Weitzei,  1868  (see  Projects),  for  canal  on  Indiana  side  of  Falls,  93,470,000, 
'68, 57, 530,536, 537, 548,  together  with  an  extension  and  enlargement  of  Louisville 
and  Portland  Canal,  $933,500,  '68,  57,531,  535,  536,  537,548,554;  also  construc- 
tion of  two  dams,  one  at  crest  and  other  below  Falls,  |225,000.  Aggregate  cost 
of  project,  $4,628,500;  modified  by  required  substitution  of  lock  in  lower  dam 
to  (4,818,500,  '68,  524.  If  canal  on  Indiana  side  be  omitted,  estimate  reduced 
by  omission  of  93,470,000,  and  reduction  in  cost  of  dams  and  lock  of  $105,000  to 
$1,243,500,  '68,  524;  '69,  274;  '78,  772;  '79,  1283.  Estimates  exceed  cost; 
cause  of,  '74,  i,  568;  '75,  i,  774;  '76,  i,  749;  '77,  607;  '79,  1283.  Estimated 
cost  of  accessories  to  maintenance  and  management  (for  1875-76),  $40,000,  '75, 
i,  784;  of  maintenance  and  superintendence  (for  1876-77),  $60,(^,  "76^  i,  764; 
(for  1877-78),  $45,600,  '77,  617. 
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Total  Amoant  of,  to  July  1, 1877, 11,380,549.32;  amoant  available,  $82,650.68, '77, 
607.    Amount  of,  tp  July  1,1878,  $1,416,839.33, '78, 772, 782, 787, 790.    Amount  ofc 
to  July  1, 1879,  $1,419,533.37,  '79,  1283, 1291, 1294, 1296. 
Financial  Statements. 

•69,  275;  '70,  64,  384:  '71,  62,  460;  '72,  58,  462:  *73,  60;  '74,  i,  68,  569;  '75,  i,73, 
776:  '76,  i, 87, 749;  '77,  92,607;  '78,  106,  772,  782,  787,790:  '79,  143,1284,1285, 
1292, 1294.  Liabilities :  amount  to  be  assumed  by  United  States  in  taking  con- 
trol of  oanal,  '73,  536.  Beceipts  and  disbursements  in  management  of  oanal  in 
1874-75,  '75,  i,  776, 781 ;  '77,  «»,  624.  For  1875-76,  '76,  i,  750, 754, 762, 767 ;  '77, 
609,  620,  ffiJl,  ^4.  For  1876-77,  '77,  609,  610,  612,  613,  614.  616,  621,  624.  For 
1877-78,  '78,  772, 782, 787, 790.  For  1878-79,  '79,  143, 1285, 1287, 1292. 
JLeffislation. 

A  charter  granted  bj  State  of  Kentucky  to  build  a  canal  and  locks  at  Falls,  '66,  iv, 
264.  History  of  State  and  Federal  legislation  relative  to  LonisyiUe  and  Port- 
land Canal.    Miscellaneous  H.  Doc.  83, 40th  Cong.,  2d  Sess.,  '73,  530, 540. 

Action  of  Congress,  1872,  towards  freeing  canal  from  incumbrance  and  reduction  of 
tolls  (not  to  exceed  5  cents  per  ton)  to  an  amount  only  sufficient  to  provide  for 
superintendence  and  repair,  '72,  444.  Opposition  of  canal  company  to  rates  of 
toU  being  at  present  fixed  by  United  States,  '72, 445.  Supreme  Court  of  United 
States  grant  injunction  (August,  1872)  against  canal  company  interfering  with 
work  done  by  United  States,  but  decide  that  canal  company  alone  have  present 
power  to  reffulate  toUs,  '72,  452 ;  '73,  60, 527, 530. 

Legislative  action  of  State  of  Kentucky,  1872,  authorizing  suirender  of  canal  to 
United  States  upon  certain  conditions,  '73,  534. 

Act  of  Congress  May  11, 1872,  providing  for  payment  of  bonds  of  canal  company 
and  transfer  of  all  property  to  United  States,  '74,  i,  68. 

Necessity  of  legislation  regulating  passage  of  boats  through  canal, '75, 1,775,776, 
784 :  '76,  i,  750 ;  '77,  607, 614, 619.    Rules  proposed,  '75,  i,  784 ;  '76,  i,  756, 765. 
Onerations. 

History  of  early  operations,  '78,  776. 

1869-70.  Completion  of  apron  dam  at  head  of  canal  and  one-third  of  upper  dam, 
'70,  382.  Accident  to  coffer  dam  prevented  removal  of  rock  from  entrance, 
'70,  383. 

1870-71.  Progress  on  widening  prism,  enlargement  of  entrance,  and  work  on  new 
locks,  '71,  457.  Contract  for  removal  of  rock  inside  apron  dam  (entrance)  ab- 
rogated ;  dam  across  river  (upper)  delaved  and  contract  concluded,  '71,  458. 

1871-72.  Upper  dam  half  completed  by  hired  labor,  '72,  57, 443.  Enlargement  to 
entroDce;  widening  prism ;  excavauon  of  basin  and  new  branch ;  locks,  gates, 
and  machinexy ;  rock  excavation  at  outlet ;  new  locks,  and  lower  dam  from  In- 
diana side  to  Sand  Island  completed,  '72,  57, 443, 444.  Water  let  in  November 
23,  1871,  when  miter  sills  gave  way, '72,  57,  444.  (See  Board  of  Engineers.) 
Cause  of  accident,  '72,  452, 460.  Miter  sUls  repaired,  '72, 57, 444, 452, 460.  Canal 
opened  to  commerce  February  26, 1872,  '72,  444 ;  '73,  529. 

1872-73.  After  November,  1873,  all  work  done  by  hired  labor,  '75,  i,  772.  Widening 
section  No.  2,  lower  dam ;  guide  walls  completed,  '73,  527. 

1873-74.  Rock  excavation  at  head  and  foot  of  canal ;  also  upper  dam  nearly  com- 

gleted:  on  account  of  high  proposals  work  done  by  hired  labor,  '74,  1,68,567. 
ost  oi  rock  excavation  by  ($8.83  and  $9.32  per  cubic  yard),  '74,  i,  568. 

1874-75.  Bepairs  and  extension  of  lower  dam,  repairs  to  upper  dam,  rock  excava- 
tion at  head  of  canal,  cost  of  ($4.95  per  cubic  yard),  '75,  i,  772. 

1875-76.  Limited  (by  high  water  aud  accident  to  coffer  dam)  to  removal  of  600 
cubic  yards  of  rock  ^m  entrance,  '76,  i,  748. 

1876-77.  No  work  done,  on  account  of  high  water,  '77,  92,  605.  History  of  canal, 
'78,  776. 

1877-78.  5, 659  cubic  yards  of  rock,  817  cubic  yards  earth  and  iron  barge  removed 
from  head  of  canal.  Cross  dam  at  head  of  falls  extended  128  feet,  '78,  106, 769, 
782. 

1878-^79.  Progress  on  moveable  dam  at  head  of  Falls,  '79, 143.  1283,  1285,  1288. 

Management  and  repair  of  canal,  1872-73,  '73,  537;  1874-75,  '75,  i,  775,  779; 
1875-76,  '76,  i,  750,  751,  755;  number,  designation,  and  pay  of  employes,  '75,  i, 
778,  782;  '76,  i,  760;  ltf76-77,  '77.  92,  610,  614,  615;  1877-78,  '78,  106,  772,  782; 
1678-79,  '79,  143,  1285,  1296. 

B6sum<S  of  condition  of  canal  and  accessories,  '75,  i,  779;  '76,  i,  757;  '77,  614;  '78, 
772,  782;  '79,  1291. 
PliTSical  Cliaracteiistics*    (See  also  Ohio  Kiver.) 

At  Falls,  '66,  iv,  264.  Distance  from  Pittsburgh  to  Falls  (615  miles),  from  Falls  to 
Cairo  (400  miles),  '6^  iv,  264.  Corrected  by  subsequent  surveys  (967  miles), 
'69,  52,  353.    Amount  of  sediment  deposited  in  locks,  '76^  i,  759 ;  '77,  611. 
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Plans- 
Description  of  Tarions  routes  examined,  '68,  541.    Present  ^tem  of  finxspending 
lock  gates  defective ;  abandonment  of  rollers,  '77,  618.    (See  Projects.) 
Private  and  Corporate  Worl£« 

LoQisville  and  Portland  Canal  Company,  chartered  by  State  of  Kentucky,  witli  aQ» 
thority  to  build  locks  and  a  canal  on  Kentucky  aide  of  Falls.  Canal  oom- 
Bienced  1825,  aud  boats  passed  through  1828.  Locks  originally  184  feet  by  50 
feet;  in  1865  two  new  looks  completed,  390  feet  by  80  feet,  '66,  iv,  264. 

History  and  description  of,*68,531;  *69,  278 :  » 70,  385;  '73,531,538;  '78,776; 
Miscellaneous  H.  Doc.  83,  40th  Cong.,  2d  Sess.,  '73,  530,  540.  Canal  com- 
pany claimed  that  the  appropriation  of  1872  (|300,000)  was  upon  condition  that 
tolls  be  reduced  to  5  cents  per  ton  ;  deny  right  of  United  States  to  so  reduoe, 
and  oppose  application  of  appropriation,  '72,  445,  449 ;  injunction  granted  by 
Supreme  Court  against  canal  company  interfering  with  work,  '72,  452;  '73, 
527,  5:i0. 

State  of  Kentucky,  1872,  authorize  transfer  of  canal  to  United  States,  '73,  S84. 
Proposition  of  company  to  surrender,  '73,  530,  534,  539;  accepted  by  United 
States,  and  provision  made  by  act  of  Congress  to  complete  transfer,  '75,  i,  777; 
transfer  made  June  11,  1874,  '75^  i,  778.  Bight  of  the  city  of  Louisville  to 
grant  use  of  canal  property  interferes  with  management  of,  by  United  States, 
'76,1,759,765,  (See  Legislation.) 
Projects. 

Maj.  G.  Weitzel,  1866,  for  canal  and  locks  on  Indiana  side,  oanal  120  feet  wide;  6 
feet  of  water  on  miter  siU ;  locks  100  feet  by  400  feet,  '68,  529 ;  lockage  24  feet  in 
two  lifts ;  length  of  canal  2^^  miles,  '68»  530,  together  with  extension  and  com- 
pletion of  present  Louisville  and  Portland  Canal  (see  Private  and  C<»ponte 
Work)  to  widtli  of  90  feet,  with  six  feet  of  water  on  miter  sills ;  locks  335  feet 
by  80  feet,  '68»  531,  together  with  masonry  dam  on  crest'  of  rocks  in  front  of 
Louisville,  and  a  timber  dam  at  (foot  of  Falls)  Falling  Run ;  both  dams  to  be 
provided  with  proper  sluiccji,  '68, 535.  Project  modifi^  by  substitution  of  crib 
in  place  of  masonry  dam  (upper),  also  lock  in  lower  dam,  '68,  523 ;  so  much  of 
above  project  as  the  construction  of  upper  and  lower  dam,  with  lock  at  latter, 
and  extension  and  enlargement  of  present  Louisville  and  Portland  Canal  ap- 
proved, '69,  48,  273 ;  development  of  project  requires  the  enlargement  of  en- 
trance (upper)  to  canal,  with  extension  and  completion  of  apron  dam  (to  pre- 
vent boats  being  drawn  on  rocks),  with  removal  of  all  rock  within  the  area  of 
to  depth  of  6  feet,  '69,  273 :  necessity  of  protecting  upper  dam  by  substitution 
of  rock  on  the  apron  in  place  of  sand  and  gravel,  '70,  385;  location  of  lower 
dam  changed  to  head  of  Sand  Island,  '71,  459 ;  necessity  of  raising  outer  pro- 
tection-wall (next  to  river)  '72,  446;  miter  sills  gave  way  upon  filling  of  the 
locks,  '72,  452,  458,  460;  modified  construction  of  (see  Board  of  Engineers),  '72, 
458,  460. 

Modification,  1875,  of  original  project,  i.  «.,  to  diminish  opening  of  Indiana  Chute 
(upper  dam),  to  600  feet,  and  increasing  by  400  feet  the  middle  chute,  '75,  i, 
773 ;  closing  middle  chute  and  400  feet  ot  Indiana  Chute  by  Chanoine  wickets, 
'76,  i,  748;  '77,  605.  (See  Operations.)  History  and  description  of  the  work, 
'78,  776.  Description  of  lock  details,  '78,  780. 
Surveys. 

For  ship-canal  around  Falls  began  July,  1867,  '68,  56, 528 ;  previous  surveys  (Captain 
Cram,  1844,  Colonel  Long,  1849),  not  to  supersede  required  surveys;  mmute 
character  of  last  (1867),  '68,  528,  541,  552;  various  routes  examined,  '68^  541. 

Maps. 
In  vicinity  of  Falls,  '78,  780. 

[L.  Y.  S.] 


OHIO  RITCB,  and  montli  of  Uttle  Kanawha  River,  VfT.  Ywu 

Survey  for  an  ice-harbor  ordered  by  act  of  March  3,  1879,  '79,  147. 


OliCOTT  HARBOR,  N.  T.— Improvement  of. 


Appropriations. 

18(37 160,000 '67,  32. 

1870 10, 000 '70,  52. 

1871: 5,000 '71,  49. 

1872 10,000 '72.  46. 


BITERS  AND  HAEBORS. 
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Appropriatioiis— Continned. 

1873 $10, 000 '73,  46. 

1874 10,000'74,  i,  53. 

1875 10,000'75,  i,  58. 

Total  to  1879 tU5,000 

List  of  appropriations,  74,  i,  339;  '76,  ii,  577,  578. 
Commerce. 
Harbor  of  refugre,  importance  as,  '66,  iv,  158;  '67,  241;  '74,  i,  238;  '76,  ii,  577. 
Benefits  of  improTements,  '66^  iv,  158, 159 ;  '67,  241.    Local  commerce  small, 
'67,  241;  '68,  250;  '74,  i,  238;  '76,  U,  577.    Demands  of  commerce,  '70,  199. 
Statistics.  '66,  it,  166,  167;  '70,  200;  '71,  222;  '73,  355;  '74,  i,  241;  '75,  i,  327; 
•77.  977;  '78,  1272;  79,  1726. 
Contracts. 


Yew. 

Contractor. 

Contraot  fox^ 

Hoferencea. 

186T 

ThATium  ParaoiM*'. .............. 

Mflt*rW» 

'67,  241,  243. 

1867 

Albert  I>odgft* 

Katerials  and  labor;  alsodredg. 
Ing,  at  84  cenU  per  cubic  yard. 

'67,  241,  243. 

1867 

L.  B.  Coates 

'70, 100. 

1860 

Pratt&  Co 

do 

'70,  100. 

1869 

C.  P.  Morse 

Dredfinz 

'70. 100. 

1871 

J.  D.  CooDdr 

MateriaSand  labor 

'71.222,  224: '72.240. 

1872 

do 

do 

'72,  240. 

1873 

H.J.  Ifowry 

do 

'73,  854.  857. 

1874 

0-  J- Jflj»n<i»c«i      , „,,-,--, 

Itook.  Bxcavation 

'76, 1,  826-828. 
'76,1,826,827;  '76,11,676. 

1875 

Cane  A  JvoiSxxn  % ......>. ^.t.t- 

do 

*  AnnoOed,  '60, 180 ;  '74,  i,  230 ;  '76,  ii,  577. 

Absfracte  of  bids,  '67,  244;  '71,  223,224;  '73,  356;  '75,  i,  327. 

Abstracts  of  contracts,  '67,  243;  '69,  181;  '71,224;  '73,  357;  '74,  i,  241;  '75,  i,  328. 

Engrlneers. 

Chief  of  Ekoinbsrs. 

Beports,  •66,iii,  15,  30;  '67,  32;  '68»  44 ;  '69,  40 ;  '70,51;  '71,  49;  '72,  46;  '73,  46; 
'74,  i,  53;  '75,  i,  58;  '76,  i,  110;  '77,  117;  '78,  132;  '79,  175. 
Enginsbrs  IX  Chakoe. 

Capt.  John  A.  Tardy,  1866-'e7.    Reports,  '66,  iv,  157,  166. 

Lieut.  Col.  C.  £.  Blunt,  1867-'69.    Reports,  '67,  241 ;  '68,  249. 

MaJ.  M.  D.  McAlester,  1869,  '69,  39. 

Capt.  F.  Harwood,  1869,  '74,  i,  2.39. 

Major  N.  Bowen,  1869-'70,  '69,  39.    Reports,  '69,  180;  '70,  199,  213. 

Lient.  B.  D.  Greene,  1870,  '71,  49. 

Mjy.  J.  M.  Wilson,  1870-75.    Reporta, '71,  222;  '72.248;  '73,354;  '74,1,238; 
•75,  i.  326. 

Major  Walter  McFarland,  1875-'—.    Reports,  '76^  ii,  576;   '77,  976;  '78,  1272; 
'79,  1726. 
Assistants. 

James  S.  Lawrence,  '66^  iv,  159,  167. 

Capt.  W.  A.  Jones,  '68»  44;  '70,  51, 198. 

First  Lient.  B.  D.  Greene,  '70,  51,  198. 

W.  P.  Judson,  '70,  213. 

Estiinates. 

By  Capt.  J.  A.  Tardy,  for  pier  extension  and  dredginff,  $117,927.32,  '66,  iii,  15,  iv, 

159;  '67,241:  '74,1,240. 
By  M%i.  J.  M.  Wilson,  additional  for  completion,  (50,000,  '72,  248;  '74,  i,  239,  240, 

241;  '75,  i,  327. 

Financial  Statements. 

'67,  32,  241;  '68,  44,  250;  '69,  40, 181 ;  '70,  51,  200;  '71,  49,  222 ;  '72,  46,  248 ;  '73, 
46,  355;  '74,  i,  53,  241 ;  '75,  i,  58,  327;  '76,  i,  110,  ii,  577;  '77, 117,  977;  '78, 
132,1272;  '79,175,1726. 
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Operatioiis. 


INDEX  OF 
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Year. 


1867- '68 
1868- '60 

186»-'70 

1870- '71 
1871- '72 

1872- '73 
1873- '74 
1874- '75 

1875- '76 

1876- '77 

1877- '78 
1878- '79 


East  pier.     West  pier. 


L.fL 

60 

876 

150 
140 

120 


L,fl. 


160 


120 


845 

100 

180 
90 

90 


L.fL 
275 


198 
90 


I>red^({. 


1,500 


18.183 


13«428Biiiid, 
2,886  rock. 
4,680  rock. 


23,000  sand, 
5,000  rock. 


Bamarki. 


100  linear  feet  of  old  pier  rebuilt . 
Dredsinfc  in  channel  and  for 

Partial  reconatmction  of  east 

£ier;  average  cost  fordredg- 
ig,  87  cents  per  cubic  yard. 
Woik  by  liired  labor ;  repairs. . . 

21 5  linear  feet  snperstractnre  on 
east  and  236  feet  on  west  pier 
planked  and  flUed  with  stone. 

Snperstmctare  on  orlbs  sonk  in 
1872. 

Obstmctions  removed;  dredg- 
ing to  7  and  0  feet. 

Average  cost  per  cable  yard  of 
excavation,  $L98;  depth  of 
water,  12  feet. 

Repairs 


No  operations  daring  yeaf . 
Ko  operations  daring  year . 
No  operations  daring  year . 


W.  44.  240;  m,  ^ 

'69,40,180;   'TO,  51; 
'74,1,239;  '76,  ii, 

677. 

239;  '76, 11,  577. 

'71,^49,  222;   '76,11, 

m\  46,  248:   Tt,  i, 
249;  '76,12,578. 

239 ;  '76,  IL  57& 
'74A63,240;  '76,11, 

'76,  ii  88,  326. 

'76, 1, 110,  U,  676L 

'77, 117,  976. 
'78, 182, 1272. 
'79, 176, 1726. 


History  of  operations,  '74,  i,  238;  '76,  ii,  577,  578.  Abstracts  of  material  used  and 
work  done,  '74,  i,  240.  Provisions  of  the  law  with  respect  to  appropriations 
the  cause  of  delay  in  operations,  '67,  32. 

Physical  Cliaracteristies. 

General,  of  Eighteen  Mile  Creek,  '66^  iv,  157, 158.  Ixgorioos  effect  of  east  pier,  '66^ 
iv,  158.  Direction  of  prevailing  storms,  '70,  199.  Underlying  bed  of  rock,  '72, 
46,  248  J  '76,ii,  578. 

Private  and  Corporate  Work. 

Previous  to  184(i.  Pier  250  linear  feet,  '74,  i,  238.  ''  Short  piers  at  entrance  of  creek 
built  many  years  ago,  but  now  (1866)  completely  gone,^'  '66^  iv,  157. 

Projects. 

By  Colonel  TumbuU,  1848,  '74,  i,  238:  '76.  u,  577. 

By  Capt.  J.  A.  Tardy,  1866,  two  parallel  crib  piers,  200  feet  apart,  each  1,000  linear 
feet  in  length,  and  extending  to  11  feet  of  water  in  the  lake,  and  dredging  in 
channel  and  between  piers;  estimated  cost,  |1 17,927,  '66^  iii,  15,  iv,  158, 159; 
•67,  32;  '74,  i,  239;  '76,  ii,  577. 

By  Maj.  N.  Bowen,  for  completion  of  operations  by  hired  labor,  '69,  40,  181. 

By  Maj.  J.  M.  Wilson,  for  removal  of  rock  and  dredging,  '72,  46,  248;  '74,  i,  239. 

R4sum6  of  plans  and  projects,  '74,  i,  238 ;  '76,  ii,  577. 

Surveys. 

1846.  By  Col.  William  TumbuU,  '74,  i,  238;  '76,  ii,  577. 

1866.  Under  direction  of  Capt.  John  A.  Tardy,  by  J.  S.  Lawrence,  '66,  iii,  15,  iv, 
157  •  '74  i  239, 
'    1870.  Under  direction  of  Maj.  N.  Bowen,  by  W.  P.  Jndson,  '70,  213 ;  '76,  ii,  577. 
'    1872.  Under  direction  of  Maj.  J.  M.  Wilson,  '72,  248 ;  '76,  ii,  578.    Memoranda  of 
soundings,  '70,  199 ;  '74, 1,  239;  '76,  U,  677,  57a 
Maps. 
'76,  ii,  576.    Map  of  the  harbor  June  30,  1879,  '79, 1726. 
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OEiD-HOUSi:  CHANinSEi,  Pamlico  Soand,  ^*  €•— Examination  of. 
Eiiffiiieers* 

CHIKF  of  ENaiNBBRS. 

Beports,  '73,  79;  '74,  i,  89. 
Enginebb  in  Chaboe. 
Maj.  WilUam  P.  CraighiU,  1870.    Beport,  '74,  ii,  84. 

A  SfllflTANT. 

G«orge  H.  Elliott.    Beport,  '74,  U,  8S. 
Plijsical  €liaracteristics« 

OoBtraoted  by  a  shifting  sand  bnlkheMlf  and  connected  jrith  the  ocean  by  Oregon 
Inlet,  which  is  constantly  shifting  ita  location,  '74,  ii,  84, 
Plans. 
Mi^or  Craighill  recommends  that  no  money  be  expended  by  the  United  States  in 
attempting  to  improve  this  channel,  '74,  ii,  85. 
SnrveTs. 
1873.  Under  direction  of  IdaioT  Craighill,  examination  made  by  Qeoige  H.  Elliott. 
Beports, '74,  U,  84, 85. 


OMAHA9  NliBB*— (See  KisaouBi  Biybr.) 


ONANGOCK  HARBOB,  TA*— Improvxhbnt  of. 

Appropriations. 

1879,  $3,000,  '79,  77. 
Commerce. 

Jostification  of  improvement,  '79,  511,  717.    Commercial  importance  of  Onancock, 

'79,  717. 
Statistics,  '79,  511, 718,  719. 
Enirineers. 
Chief  of  Enginebbs. 

Beporte,  '78,  76 ;  '79,  77,  96. 
Enoinksbs  in  Charge. 
Capt.  C.  B.  Phillips,  1878-^,  '7ft  76.  Beport,  '79,  716. 
Mi^.  W.  P.  Craighill,  187^—,  '79,  77.    Beport,  '79.  510. 
Aasistamt 
J.  M.  Wolbrect,  1878-79,  '79,  716.    Beport,  '79,  717. 
estimates.    (See  Projects.) 
Financial  Statements. 

'79,  77,  511. 
Pliysical  €liaracteristics* 

Sand-bar  at  month  of  harbor,  '79,  717. 
Projects. 
By  Capt.  C.  B.  Phillips,  for  dredging  a  channel  through  the  bar  at  the  mouth  of  the 
hiurbor  and  near  the  wharves,  *SiO  feet  in  width  and  8  feet  in  depth  at  mean  low- 
water,  at  an  estimated  cost  of  |10,000,  '79,  511,  716,  717,  718. 
Survey. 
1878-'79.  By  J.  M.  Wolbrect.    Beport,  '79,  717. 


ONTONAOON  HARBOB,  MICH.— Improvxment  of. 

Appropriations. 

1867 197,600, '67,  20. 

1870 10,090,  '70.  33. 

1874 23,000, '74,  i,  36. 

1875 25,000, '75.  i,  41. 

1876 15,000, '76,1,  93. 

1878 15,000,  '78,  112. 

1879 17,000, '79,  151. 

Total  to  1879 (202, 600. 

Consistent  action  and  large  appropriations  necessary  to  carry  on  the  work  econom- 
ically, '68, 79;  '76,  I,  185 ;  '76,  ii,  321. 
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Statistics,  '67,  64,  65;  '68,  86,  88;  '70,  91 ;  '72, 113;  '74,  i;  135;  '75.  i,  186;  '76^ 
ii,  321,  322;  '77,  842;  '7ft  1132;  '79, 1479. 
Contracts. 


Year. 

Contracton. 

ContEMtfor- 

Befisienoe. 

1867 

8.  8.  Vftaffhn ................... 

'M^«4«T|ja» 

W,  97. 

1867 

Peter  WUte 

Materials  and  labor 

'«7,  67. 

1867 

Galley  &  Weston 

do 

'67,  57. 

1869 

S.  F.  Piinoe 

pier  extension. 
Bztenaion  of  west  nler. ........ . 

•(»,24.72. 
*71, 108. 

1870 

JtanmlSffrrmr 

1874 

H.  J.  Lutes 

Extension  of  west  pierj  10  cribs. 
Sanerstnictare 

•76,  il,  821. 

1876 

Ames  &  £mery. 

'76,  il,  821. 

'77,  Ml;  '78,11SL 

•79,  1477, 1479. 

1877 

H.  J.  Lutes 

1870 

C.  P.  HftcDougall* 

*  Contract  extended  to  cover  three  (8)  additional  cribs,  '79, 1477. 

AbstractB  of  bids,  '75,  i,  187 ;  '77,  844 ;  '79, 1479. 
Abstracts  of  contracts,  '67,  57,  64  ;  '6ft  88;  '69,  72. 
Bocnmeiits*    (Not  published  in  reports.) 
H.  Doc.  80,  39tli  Cong.,  2d  Sess.,  details  oi  the  survey  of  the  harbor  of  Ontonagon, 
•67,  17, 
Enirineers. 
Chief  of  Engineers. 
Eeporte,  '67,  17,  20;  '68,  27;  '69,  24;  '70,  33;  '71,  30;  '72.  30;  •7ft  31;  '74,  i, 
36 ;  '75,  i,  40 ;  '76,  i,  93 ;  '77,  97 ;  •7ft  112 ;  '79,  151. 
Ekoineebs  in  Charge. 
Maj.  J.  B.  Wheeler,  1867-70.    Reports,  '67,  55, 63 ;  'eft  79,  84 ;  '69,  72. 
Capt.  J.  W.  Cuyler,  1870,  '70,  33.    Temporarily  in  charge. 
MaS.  D.  C.  Houston,  1870-73,  '70,  32.    Reports,  '70,  90;  '71, 108;  •7ft  113. 
M^.  F.  U.  Farquhar,  187^-75,  •7ft  29.    Reports,  '7ft  136;  '74,  i,  134. 
Maj.  Henry  M.  Robert,  1875-'—,  '75,  i,  40.    Reports,  '75,  i,  185 ;  '7ft  ii,  321 ;  '77, 
841 ;  '7ft  1131 ;  '7ft  1477. 

A  flaTaT  AjfFfl 

Henry  Baicon.  1867-^68,  '69,  71.    Reports,  '67,  63;  '6ft  84. 
Capt.  J.  W.  Cuyler,  1869,  '69,  70. 
Estimates.    (See  Projects.) 
Financial  Statements. 
•67,20;  '68,  27;  '69.  24;  '70.  33,  91;  '71,  30;  '7ft  30, 113;  •7ft  31, 136;  '74,  i,  36, 
134:  '75.  i,  41, 186;  '76.  i,  93,  ii,  321;  '77,  97^  843;  '7ft  112, 1132;  '79,  151, 1478. 
Operations. 


Pier  extension. 

Remarks. 

- 

Year. 

Eaaten. 

Western. 

Referenoes. 

Crib. 

Pile. 

Crib. 

Pile. 

1887-68 

900 

Lin.Jt 
62 

Liru/L 

Lin,fL 

"Work  commenced  October,  18671 . 

455  piles  removed ;  repairs 

Superstructures  oompleted 

'«8,  27,  85. 
*69,  24. 

18tf8-'tO 

270 

1860-70 

»70,  83,  90. 
'71,  108. 

1870-71 

160 
64 

1871-72 

'72.  30. 113. 
'73,  31, 136. 

1872-73 

Ko  operations 

1873-74 

do , 

'74,  L  134. 

3874-75 

430 
68 

Repairs  

'75,  i,  185. 

1875-76 

500 

Repairs ;  350  feet  of  superstruct- 
ure. 

'76,  i,  98.  ii,  322, 
»77.  07   JUL  MS. 

1876-*77 

1877-78 

completion.             '                   1             '     ^ 
Repairs ;    superstructure  com-  •  '78. 112. 1131. 

1878-79 

800 

pleted. 
Repairs  and  refilling 

'79,  IM,  1477. 

• 
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Openfttions—Cotitinned. 
K^siun^  of  operations,  '74,  i,  134. 
Abstracts  of  materials,  ^68,  86 ;  '76,  ii,  322  ;  '77,  842  ;  '78, 1132 ;  '79,  1478. 

Pliyslcal  €liaracteristic8. 

General  description.  .*67,  63.  Freshets,  '67,  64.  Ontonagon  River  lias  not  a  suffi- 
cient volume  or  discharge  to  maintain  a  nnifpnn  depth  of  14  feet,  even  if  the 
piers  were  extended  (M%)or  Raynolds),  '67,  256.  Comparative  depths  of  water 
at  the  mouth  of  the  river  from  1856  to  1867,  '68,  85.  Oscillation  of  water  sur- 
face, '68,  86. 

Private  and  Corporate  Work. 

Attempted  improvements  on  the  part  of  the  county  of  Ontonagon  referred  to,  *6&, 
85.  Citizens'  pile-work  at  the  inner  end  of  western  pier,  '73,  136.  The  dredg- 
ing inside  the  shore  line  considered  local  work,  '67,  64. 

Projects. 

By  Major  Wheeler,  for  the  construction  of  two  parallel  piers  of  crib- work,  250  feet 
apart,  2,160  feet  and  2,340  feet  for  the  respective  lengths  of  the  west  and  east 
piers,  across  the  present  channel  and  the  bar  at  the  mouth  of  the  river  to  the 
18-foot  curve  of  Lake  Superior,  at  an  estimated  cost  of  |292,801.  Increased, 
for  dredfidns,  to  |363,770,  '67,  20,  63,  65 ;  *6S,  27,  87.  Amount  required  for  com- 
pletion, 9161,170,  '79,  151.  Discussion  of  the  method  of  construction  of  pier 
work,  and  of  position  of  piers,  '67,  63. 

Surveys. 

1867.  Inferred  from  '67,  17. 
Maps. 
Of  Ontonagon  Harbor,  '76,  ii,  322. 

[S.  O.  L.  P.] 


OOSTENAUI^A    AND  COOSAITATTISE  BITERS,  OA.— Impboye- 

UKsrr  OF. 

Appropriations. 

1874  (OostenaulaKiver). . .  $10, 000,  '75,  i,  77,  704.  % 

1875 5,000, '75,  i,  77,  794. 

1878 4,000, '78,  104,766. 

1879 3,000, '79,  141,1272. 

Totaltol879 $22,000. 

Commerce. 

Does  not  justify  further  appxopriations,  75,  i,  794. 

Enirineers. 

Chief  of  Enoinrbrs. 

Eeports,  '71,  64 ;  '72,  59;  '74,  i,  71;  '75,  i,  77;  '76,  i,  87;  '77,  91;  '78,  104;  '79, 
141. 
Enoinebrs  in  Chaege. 

Maj.  Walter  McFarhind.    Reports,  '71,  497 ;  '72,  481 ;  '75,  i,  792. 

Capt.  L.  C.  Overman.    Report,  '74,  i,  581. 

Capt.  W.  R.  King.    Reports,  '76,  i,  714 ;  '77,  601 ;  '78,  i,  706 ;  '79,  1271. 

A  BfiffiT ATCT 

R.  C.McCaUa.    Report, '72,  507. 
Estimates.    (See Flans.) 

Financial  Statements. 

'75,  i,  77,  794  ;  '76,  i,  87,  715;  '77,  91,  601 ;  '78,  104,  766;  '79,  141, 1272. 
Operations. 

1874-75.  River  improved  at  various  places  by  small  riprap  dams,  removal  of  snags, 

graveL  etc.,  '75,  i,  77,  792. 
1875^6.  Removal  of  obstructions  and  construction  of  dams  by  hired  labor,  '76w  i, 

87,714. 
1876-77-78.  Operations  suspended,  '77,  601 :  '78,  766. 
1878-^9.  Removal  of  obstructions  and  repairing  and  improving  dams  at  11  different 

points,  '79,  141,  1272. 

Physical  Ciiaraeteristics. 

Description,  '72,  507 ;  '74,  i,  582. 
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Plans. 

By  R.  C.  McCalla,  in  1872,  for  3  feet  water  from  Besaoa  to  Borne,  |10,000  to  $12,000, 

'72,  509. 
By  Captain  Oyerman,  in  1874,  for  remoyal'  of  snags,  bars,  etc.,  to  obtain  2  feet  to  3 
feet  of  water  from  Resaca  to  Carter's  Mills  for  7  months,  |5,290 ;  for  8  months, 
•10,335 ;  for  9  months,  $16,208.50,  '74,  i,  582. 
By  Captain  King,  in  1879,  for  completing  existing  project,  $6,208.50,  *79,  141,  1272L 
Project. 
By  Major  McFarland,  in  1874,  for  boilding  dams,  removal  of  snags,  rock,  etc.,  by 
hiredlabor, '75, 1,77,792. 
Sarveys. 
1872.  By  R.  C.  McCalla,  under  direction  of  Mi^or  McFarland,  £rom  Resaca  to  Rome. 

Reports,  '72,  481,  507. 
1874.  By  Capt.  L.  C.  Ovexman,  from  Resaca  to  Carter's  Mills.  Report,  '74,  i,  58L 


OSAGB  RITEBt  MO.—Iupboyement  of. 

Appropriations. 

1871 $26,000, '71,333. 

1872 25,000,  '72.  63. 

1873 25,000, '73,  65. 

1874 25,000, '74,  i,  61. 

1878 20,000, '78,94. 

1879 20,000,  '79,  120. 

Total  to  1879 $140, 000. 

CoBtm^rce. 

Real  wealth  of  country  a^acent  to  the  river,  $100,000,000,  '71,  328 ;  commerce  of  the 
riyer,  nothing.    Remarks  thereon  by  Captain  Allen,  '74,  i,  348:  by  Colonel 
Simpson,  '75,  i,  489.  492.    Commeroisl  importance  of  the  Osage  Valley  described 
in  detail,  '75, 1, 49d,    Reported  by  Colonel  Simpson  as  not  sofllcient  to  Justify 
the  expense  of  the  improvement,  '75,  i,  493. 
Statistics,  '74,  i,  340;  '75,  i,  490. 
Contracts. 
1872.  Howard  Cook,  for  dredging  on  shoals,  '73,  458, 459 ;  relieyed  therefrom,  '74, 

i  338 
Abstract  of  bids,  '73,  458. 
Eiiirineers. 
Cbief  of  Engineers. 
Reports  against  fnrther  improvement,  '75,  i,66.    Reports,  '70,  31:  '71,  59;  '72, 
52;  '73,  55;  '74,  i,  61;  '75,  i,66;  '76^  i,  82;  '78,  94;  '79.  119. 
£nqinber8  in  Charge. 
Lieut.  Col.  W.  F.  Raynolds,  1870-73.    Reports,  '71,  387, 333 ;  '72,  341. 
Col.  J.  H.  Simpson,  1873-'—.    Reports,  '73,  458;  '74.  i,  338;  '75,  i,  448,  490;  '76^ 
i,  649;  '78,687;  '79,1044. 
Assistants. 
Desmond  Fitzgerald,  on  surrey.    Report,  '71,  328. 
Capt.  Charles  J.  Allen,  1871-74,  '71,  334.    Report,  '74,  i,  34S. 
Alonzo  Livermore,  1872,  '72,  341. 

Blaisdell,  1873,  '73,  459. 

George  R.  Eichbaum,  1873,  '73,  459.    Death,  '74,  i,  342. 
W.  S.  Simpson,  1874,  '74,  i,  340.    Report,  '74,  i,  34l. 
William  M.Gordon,  1875.    Survey, '75,  i,  489.    Report, '75,  i,  493. 
Bstimates. 
By  D.  Fitzgerald,  1871,  assistant  engineer  for  the  improyement,  $180, 000,  '71,  333. 
By  Lieutenant-Colonel  Raynolds,  1870,  for  the  improvement  by  dams,  scraping,  etc., 

$200,000,  '71,  328;  '72,  343. 
By  Captain  Allen,  1874,  for  the  improvement  by  dams,  scraping^  etc.,  $500,000,  '74, 
i,348. 
By  Colonel  Simpson,  1875,  for  slack-water  improvement,  $3,000,000,  '75,  i,  489. 
Financial  Statements. 

•71,  333;  '72,  53;  '73,  460;  '74,  i, 61,430;  '75,  i, 66, 490;  '78,  687;  '79,  120. 
Operations. 
Commenced  by  hired  labor  September,  1871, '71,  333;  '72,  341. 
1871-72.  Scrapinff  on  bars ;  11,200  cubic  yards  removed  at  cost  from  25  cents  to  60 
cents  per  yard ;  logs  and  stumps  removed  from  channel ;  repairs  made  on  four 
"wing  dams  built  by  State  antnorities.    List  of  shoals  and  work  done  thereon, 
'72,  342. 
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187^73.  Instramental  snivey ;  training  wall  at  Shipley's  Shoal  commenced ;  qaarry- 
ing  stone  and  cutting  timber,  '73,  458. 

1873^4.  6,370  linear  feet  of  dams  and  training  wall  bnilt  on  three  shoals ;  100  feet 
of  old  dam  torn  away ;  channels  scraped  G)  feet  by  2  feet,  two  500  feet  long  and 
one  1,300  feet ;  120  trees  cut  from  bank :  62  snags  removed  from  channel,  *74, 
i,338. 

1874-^5.  Bepairs  at  Bnrd's  Shoal ;  2,075  linear  feet  of  dams  bnilt ;  channels  scraped 
50  feet  by  2  feet,  two  300  feet  lonsr  each,  one  500  feet,  one  1,500  feet ;  112  trees 
cnt  from  banks ;  d4  snags  removea,  '75, 1, 488, 490.  Snrvey  for  slack- water  nav- 
igation made,  '75,  i,  493. 

187&-76.  No  operations ;  further  improvement  reported  useless,  '75,  i,  493 ;  '76,  i, 
649.  Work  abandoned  and  property  sold,  '76, 1, 82. 

1876-^.  No  operations ;  no  report. 

1877-78.  No  operations,  '78^  687. 

1878-79.  Bepairs  made  on  two  dams ;  1,130  linear  feet  of  dsm  built  at  Moore's  Flats, 
where  a  channel  was  scraped  450  feet  by  50  feet ;  906  trees  were  cut  from  banks ;: 
89  snags  removed,  '79,  1044. 
Physical  Characteristics. 

Described,  '73,  45U ;  '74,  i,  MQ ;  '75,  i,  494.    Table  of  shoals,  '71,  332. 
Private  and  Corporate  ITork. 

The  State  of  Missouri  built  wing-dams  and  dredged  at  several  points,  '74,  i,  339 ;  at 
an  expense  of  $175,000,  with  no  value  resulting  therefrom,  '74,  i,  345;  '75,  i, 
490. 
Projects* 

By  Mr.  D.  Fitzgerald,  for  improvement  by  dredging  the  shoals  so  as  to  give  3  feet  of 
water  from  Boscoe  to  the  mouth,  233  miles,  at  a  cost  of  |180,000,  '71,  331.  Be- 
marks  by  Lieutenant-Colonel  Baynolds  thereon,  '71,  328,  333 ;  by  Colonel  Simp- 
son, '73,  460;  by  Captain  Allen,  '74,  i,  34a 

By  Mr.  William  M.  Gordon,  for  slack-water  navigation  by  27  locks  and  dams,  at  & 
cost  of  $3,000,000,  '75,  i,  496.    Bemarks  by  Colonel  Simpson,  '75,  i,  491. 
Smrvejn, 

1840.  By  State  Enflpneer  William  M.  Morrell,  referred  to,  '75,  i,  489. 

Directed  by  act  of  July  11,  1870,  '70,  31.  JBzamination  made  by  D.  Fitzgerald,, 
October,  1870.  Beport  thereon,  '71,  328. 

Instrumental  survey  of  60  miles  of  river  in  1872,  '72,  458. 

For  lock  and  dam  improvement  in  1875,  '75,  i,  489.  Beport  of  Mr.  William  M.  Gor« 
don,  assistant  ennneer,  '75,  i,  493 ;  report  of  Colonel  Simpson,  '75,  i,  490. 

Survey  of  196  miles,  from  Ottawa,  Kans.,  to  Osceola,  Mo.,  in-1878,  '79,  1044. 

[8.0.L.P.1 


OSHTEOO  HARBOR,  N.  T.~Iicproyembnt  of. 


Appropriations^ 

1826  (foi 


826  (for  survey) $200  00    Act  of  May  20,  1826. 

1827  (for  improvement)  33, 348  64  ^ 

1828 ". 9,583  39 

1829 7,472  00 

1831  (4  appropriations)  22, 016  84 

1832 19,000  00 

1833 8»4<^<^l'66.iii  2ft 

1834 30, 000  00  r  ®^  "*» '*'• 

1836 20,000  00 

1837 15,000  00 

1838 46,067  00 

1844 20,000  00 

1852 40,000  00. 

1860 ^30,000  00  '74,  i,  263;  '76,  i,  599. 

1864  (allotment) 25, 000  00  '66,  ii,  40,  41. 

1866 45,000  00 '66,  iii,  17. 

1867 60,000  00'67,  34. 

1868  (allotment) 20, 000  00  '68,  46. 

1869  (allotment) 22, 275  00  '69,  22. 


26  EN 


*  Hentitoned  in  reporta  but  not  in  acts  of  GongreM 
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OSITEGO  HARBOR,  N.  T.— Continaed. 

Appropriations — Continaed. 

mo 150,000  00  '70,  54. 

1870  (aUotment) 6, 000  00  » 71,  51 ;  '74,  i,  264. 

1871 100,000  00 '71.  51. 

1872 100,000  00 '72,  47. 

1873 100,000  00 '73,  48. 

1874 75,000  00'74,  i,  55. 

1875 90,000  00 '75,  i,  60. 

1876 90,000  00 '76,  i,  111;  '77,  119. 

1878 90,000  00 '78,  133. 

1879 90,000  00 '79,  177. 

Total  to  1879 $1,264,362  87 

Statement  of  appropriations,  '74,  i,  261,  264;  '76,  ii,  595,  601;  '79,  1734. 
Commerce. 
Importance  as  a  harbor  of  refuge,  '67,  237.    Justification  of  improvement,  S.  Doc. 

42,  35th  Cong.,  Ist  Seas.,  154;  '66,  iv,  169;  '67,  237;  '68»  46,  247;  '69, 172;  '70, 

214,  218,  267 ;  '71,  237,  238,  242 ;  '72,  261,  266 ;  '73,  372. 
Oswego  seventh  in  rank  in  the  collection  of  United  States  customs,  '70,  215. 
Second  in  rank,  '79, 1737.    Public  right  of  free  access  to  new  harbor,  '70, 221. 
Discussion  of  expediency  of  increasing  depth  of  harbor  so  as  to  admit  vessels  of  14 

feet  draught,  '67,  257. 
Statistics,  '66,  iv,  174;  '67,237;  '68,  247;  '69,  172;  '70,  210,  211,  214-217;  '71, 

238;  '72. 261;  '73,  373;  '74,  i,  266;  '75,  i,  347;  '76,  ii,  595;  '77,  983;  '78,  1259; 

•79,  1737. 
Contracts. 


Year. 

Contractor. 

Contract  for— 

Beference. 

1866 

A.  P.  Grant 

Dredginff 

W,  iv,  177. 
'66,  iv,  177. 
'66,  iv,  177. 

1866 

do 

Material  and  labor 

1866 

J.  W.  P.  AUen 

Towing  800W8 

1866 

H.  Gleaaon 

Hire  oF  scows 

*66,  iv,  177. 

1866 

Ontario  Iron  "Works 

MtLtfi^i^l^     

»66,  iv.  177. 
*66,  Iv  177. 

1866 

J.  N.  Collins  &  Co 

do 

1867 

Edwin  Allen 

Dredging 

BemoTing  old  crib  and  stone — 
M«^tArllftlii 

'67,242. 

1867 

do    

'67,242 

1868 

D.  C.  Gann 

'68,250. 

1869 

W.  M.  Piatt 

do 

'69, 174, 

1860 

Pratt  &  Co 

do 

»69, 174. 

1860 

James  Caldwell 

do 

•69, 174. 

1870 

Post  &  Henderson 

do 

'70,  211. 

1871 

Thomas  Keeler 

Labor  and  materials 

'71,  237,  240. 

1871 

£.  H.  French* 

do 

'71,  237.  240. 

1871 

R.  N.  Gere 

do 

'71,  337,  240. 

1871 

Leverich  &  Gardiner 

Timber 

'72,260. 

1871 

Charles  J.  De  Graw 

do    

'72,260. 

1871 

Jesse  Kinff 

Materials 

'72,  260. 

1871 

James  Caldwell 

do    

'72,  260. 

1872 

H.  J.  Mowry 

'73,371,377;  '74,  i,  267. 

*  Declined  to  accept,  '71,  237,  240. 

Abstracts  of  bids,  '67,  242;  '68,  250;  '69,  173;  '70,  211 ;  '71,  238,  239,  240;  '72,  262; 
'73,  374,  375,  376.    Abstracts  of  contracts.  '66,  iv,  177 ;  '69,  174  ;  '70,  211;  '71, 
241,  242 ;  '72,  263 ;  '73,  377 ;  '74,  i,  267 ;  '75,  i,  346. 
Defense. 
Fort  Ontario,  sitnated  on  east  side  of  harbor,  completely  commands  entrance,  S. 
Doc.  42,  35th  Cong.,  1st  Sess.,  p.  154 ;  '70,  210.    Breakwater  wanted  to  form  a 
harbor  for  United  States  Navy  m  time  of  war,  '76,  ii,  599. 
Documents.    (Not  published  in  reports.) 

H.  Doc.  20,  4l8t  Cong.,  2d  Sess.,  70,  209 ;  H.  Doc.  263, 4lBt  Cong.,  2d  Sees.,  '70,  209. 
Engrineers. 
Chief  of  Engineers. 
Report*,  '66,  i,  2,  4,  55 ;  ii,  40,  41 ;  iii,  17, 29 ;  iv,  171 ;  '67, 33, 252 ;  '68, 46 ;  '69, 41 ; 
'70,  54,  291;  '71,  51,  242,  246,  247;  '72,  47,  269;  '73,  48;  '74,  1,  55;  '75,  i,  59; 
'76,  i,  111;  '77,  118;  '78,  133;  '79,  176. 
Board  of  Engineers. 
Board  recommend,  1653,  the  enlargement  of  the  harbor  by  two  detached  break- 
waters, 700  feet  in  advance  and  parallel  to  the  original  work,  and  400  feet  apart, 
and  afterwards  to  be  connected  with  the  shore,  '74,  i,  26:U 
(Lieutenant  Colonel  Kearney  and  Majors  Long,  Bache,  and  Tnmball.) 
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£iiirliieer»— Oontmned. 
Board  of  Engineers— Continued. 

Board  consider,  1870,  that  the  present  harbor  works  are  insufficient  for  the  accom- 
modation and  protection  of  its  commerce,  and  that  wharf  room  can  only  be  ob- 
tained by  a  new  outer  harbor,  and  recommend  Miyor  Bo  wen's  project.  '70,  54, 
219-222. 

(Lieutenant-Colonel  Woodruff  and  Mayors  McFarland  and  Bo  wen.) 

Board  recommend,  1871,  that  the  work  be  commenced  on  easterly  section  and  ex- 
tended westwardly  to  the  shore,  '71,  245. 

(Lieutenant-Colonel  Woodruff,  Ma^or  Wilson,  and  Captain  Harwood.     Major 

.  Wilson  dissenting,  submits  minority  report,  '71,  248.) 
Board  reconvened,  l§71,to  consider  the  expediency  of  begluning  work  on  the  pro- 
posed pier  at  the  west  end.  Board  recommend  tbat  the  request  of  the  town 
of  Oswego  (viz,  that  the  work  be  commenced  at  the  west  end)  be  acceded  to, 
although  still  adhering  to  their  opinions  as  to  the  advantage  of  beginning  at 
the  east  end,  '71,  242.    Report,  '71,  243-246. 

(Lieutenant-Colonel  Woodruff,  Major  Wilson,  and  Captain  Harwood.) 
Engiiteers  in  Charge. 

Capt.  William  Smith,  1827,  '76^  ii,  596. 

Capt.  T.  W.  Maurice,  1829,  '74,  i,  261. 

Lieut.  R.  C.  Smead,  1833,  '74,  i.  261 ;  '76,  ii,  596. 

J.  W.  Judson,  1838,  '74,  i,  262. 

Captain  Canfield,  1839,  '74,  i,  262. 

Maj.  William  Tumbull,  1857,  '76,  ii,  598,  598. 

Maj.  J.  D.  Graham,  1857-'65,  '66,  i,  4;  iii,  16;  '76,  ii,  599.  Report,  S.  Doc.  42, 
35th  Cong.,  1st  Sess.,  153,  158,  165. 

Ma|.  C.  E.TBlunt,  1865-'69,  '66^  ii,  41:  '67,  32;  '68,  44;  '69,  39;  '74,  i,  263;  '76, 
ii,  599,  600.  Reports,  '66,  i,  2,  55,  56;  ii,  40;  iv,  169,  173,  177 ;  '67,  236,  257; 
'68,  246,  254. 

Maj.  M.  B.  MoAlester,  1869,  died  April  23,  ^69,  39. 

Capt.  F.  Harwood,  temporarily  in  cnarge,  '69,  170. 

Maj.  N.  Bowen,  1869-70,  '69,  39;  '70,  51;  '71,  49.  Reports,  '69,  171 ;  '70,  208, 
213 

Lieut.  B.  D.  Greene,  1870-71,  '71,  49. 

M^j.  J.  M.  Wilson,  1871-75,  '71,  49 ;  '72, 46 ;  '73,  46;  '74,  i,  53;  75,  i,  58 ;  '76,  i,  110. 
Reports,  '71,  237,  246,  247,248;  '72,  259,  265;  '73,  371;  '74,  i,  261;  '75,  i,  345; 
'76,  ii,  595. 

Maj.  W.  McFarland,  1875-^—,  '76,  i,  110;  '77,  117;  '78,  129;  '79,  174i    Reports, 
'76,  ii,  594;  '77,  982;  '78,  1277;  '79,  1732. 
Assistants. 

Captain  Canfield,  1B39,  '74,  i,  262. 

R.  J.  Dickson,  '70,  213. 
'Estimates. 


Tear.        Estimate  by — 


Estimate  for— 


Amount. 


Befcrence. 


1829 
1833 

1833 

1886 

18S7 


1861 
1861 

1866 

1866 
1867 
1867 
1860 
1870 
1870 

1870 


Captain  Maurice. . . 
Col.  J.  Q.  Totten  . . 


do 

Lien  tenant  Smead. 
M%)or  Graham 


do 

W.  S.  Malcolm . 

M%)or  BInnt.... 


A  breakwater  and  pier  head . 
Pavinff  breakwater  and  pier 

Masonry  snperstmctnre  for 

pier. 
Completing  breakwater  and 

Bnperstmctare. 
For  repairs  of  breakwater  . . . 


An  enter  breakwater. 


Bepairs    of  United    States 

dredge. 
For  annnal  repairs ■ 


$12, 720  00 
43, 000  00 

56,802  00 

111,  942  00 

46, 391  00 


463, 765  00 
545  00 


do 

do.: 

do 

Major  Bowen 

..^.do 

Board  of  Engineers. 

M%jor  Bowen 


Dredging  to  12  feet  depth — 
Deepening  harbor  to  15  feet. 
Extension  of  light-house  pier 

New  harbor  breakwater 

do 

"New  harbor  breakwater,  per 

linear  foot. 
do 


10, 000  to  12, 000  00 

100. 000  to  120, 000  00 

25^000  00 

50,000  00 

2. 500, 000  00 

1, 650. 000  00 

232  89 

275  00 


'74,  i,  261. 
'74,  i,  262. 

'74,  i,  262. 

'74,i,262;'76,ii,507. 

S.     Doc.     42,    35th 
Cong.,   Ist    Sess., 
pp.  154-156. 
'76,  ii,  599. 
S.    Doc.    42,    3Sth 

Cong.,  1st  Seas. 
'66,  iv,  173;  '67,34, 

237. 
'66,  iv,  173. 
'67,  252,  257. 
'67,237;  '68,46,246. 
'69, 172. 
'70,  219. 
'70,  221. 

'74,  i,  264. 


Statements  of  estimates,  1827  to  1874,  '74,  i,  261-264. 
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Expendltares.    (See  FiDancial  Statements.) 

1865.  For  repairs,  $14,588.17,  '66,  ii,  40. 

1866.  For  repairs,  $17,420.96,  '66,  ii,  40. 

1867.  For  repairs  and  dredging,  |35,705,  '67,  237. 
1879.  For  repairs,  '79.  1736. 

Financial  Statements. 

'67,  34 ;  '68,  247  ;  '69,  41,  172 ;  '70,  54 ;  '71,  51 ;  '72,  47 ;  '73,  48 ;  '74,  i,  55 ;  '75,  i, 
60 ;  '76,  i,  HI ;  '77,  119 ;  '78, 133 ;  '79,  177. 

Legislation. 

Of  the  State  of  New  Yoik,  1861,  ceding  Jurisdiction  to  the  United  States  of  land  on 
which  masonry  pier  and  storehouses  stand,  '76,  ii,  599. 
Operations. 


Yeftr. 


Bemarks. 


Seferenoe. 


1827 
1829 
1830 
1831 
1833 
1835 
1836 
1837 
1838 
1844 
1845 
18S3-*55 
1855 
1837 

1858 
1860-^03 

1864 

1865 

1866 
]867.'68 
186^*60 
1869-70 
1870-71 
1871-72 
1872-73 
1873-74 
1874-75 

1875-76 

1876-'77 
18n-78 
1878-'7» 


Broakwater  commenced 

Breakwater  completed 

Stone  breakwater  commenced 

8tone  breakwater  continued  and  counter  forts  built 

Stone  breakwaterraised  as  high  as  top  of  pier ^ 

1, 115  tons  of  limestone  pavement  added  to  breakwater 

600  feet  of  breakwater  finished 

Work  in  progress , 

Sui>erstructure  completed,  breakwater  and  pier  repaired 

Both  pier  beads  rebuilt  firom  water  line  ;  face  of  piers  roi>aired 

155  feet  of  superstructure  on  west  pier  built 

Repairs  continued 

Breach  ftdly  repaired ;  420  feet  of  west  pier  to  be  rebuilt 

Repairs  as  »r  as  funds  would  permit 


Repairs  continusd 

800  feet  of  pier  rebuilt  and  crib  work  protection  thrown  around  the 

angle. 
Repairs  continued;  30  new  cribs  put  in  and  ballasted;  500  feet  of 

pier  planked,  and  150  feet  raisea  and  leveled. 
3  new  cribs  put  in  section  of  old  works :  640  feet  of  plank  placed  on 

outer  face ;  70  feet  of  pier  raised  and  leveled ;  300  feet  of  new  crib 

work. 
Repairs  and  dredging  in  progress;  channel  and  harbor  partially 

available  for  vessels. 
Repairs  and  dredging  in  progress;  greater  part  of  harbor  will  have 

iS  feet  depth.   *    •      ^    * 
Repairs  and  dredging  continued ;  work  on  extension  of  pier  <M>m- 

menced. 
437  feet  of  crib  work  completed  and  leveled  up  for  superstmoture, 

excepting  60  feet  at  end ;  repairs  of  old  breaswater. 
One  cnb  completed ;  old  breakwater  repaired;  light-house  pier  fin- 
ished. 
1,050  feet  of  crib  work  and  640  feet  of  sui>erstructure  completed ; 

old  pier  repaired;  short  breakwater  placed  in  angle. 
750  feet  crib  work  and  570  feet  superstructure ;  old  pier  fiilly  re- 
paired. 
400  feet  of  crib  work  and  1,125  feet  of  superstructure  completed; 

counter  forts  built;  old  pier  repaired:  survey  made. 
1,025  feet  of  crib  work  and  404  feet  of  superstmcture  completed; 

counter  forts  built;  300  feet  additional  superstructure  partially 

finished. 
445  feet  of  crib  work  and  470  feet  of  superstructure  completed ;  also 

300  feet  of  superstructure  partially  nnished;  repairs  of  old  and 

new  piers ;  counter  forts  built. 
210  feet  of  superstructure  built ;  repairs  of  old  and  new  piers ;  coun- 
ter forts  built. 
423  feet  of  superstructure  completed;  repairs  of  old  and  new  piers; 

counter  forts  built. 
430  feet  of  crib  work  and  250  feet  of  superstructure ;  new  and  old 

breakwater  repaired. 


'74,  i,  2«L 
'74,  i,  261. 
'74,  i,  26L 
'74, 1,  261. 
'74, 1,  28L 
'74,  i,  262. 
'74,  i,  262. 
'74,  i,  262. 
'74,  i,  262. 
•74,  i,  263. 
'94,  i,  263. 
'74, 1,  263. 
'74,  i,  263. 
S.l>oc42,35Cang.,lflk 

Sess..l53. 
'74, 1,  263. 
'74,  i,  263. 

*66,  i,  55. 


'66,  ii,  40. 

'67,33,238:  '74, 1  Ml 
'68,  246; '74,1,264. 
'69,  41,  171; '74,1, 38i 
'70,  54,  208.  209. 
'71,  51,  237. 
'72,  47,  25(^261. 
'73,  48,  371,  872. 
'74,  i,  55,  264-266. 
'75,  i,  50,  34&-347. 

'76,  i,  111,  ii,  594.  5«i 

'77, 118.  982. 

»78, 133,  1277,  1278. 

'79, 176, 1732-1737. 


History  of  work  since  1827,  *74,  i,  261,  263,  264,  265;  '76,  ii,  595-60r. 

Statements  of  mat^^rial  used,  '72,  261 ;  '73,  372;  '74,  i,  265,  266;  '75,  i,  345-347; 

'76,  ii,  594,  595.    Average  cost  for  the  first  600  feet  of  pier  for  a  depth  of  19  feet, 

|70  per  linear  foot,  next  1705  feet  of  pier  for  a  depth  of  20  to  28  feet,  |159  per 

Unear  foot,  '74,  i,  265  ;  '75.  i,  346 ;  '78,  1279. 
Cost  per  linear  foot,  1874,  21  to  22  feet  in  depth,  $105,  '74,  i,  265 ;  '75,  i,  346 ;  '78, 

1279. 
United  States  dredge  sold,  1861,  for  want  of  funds  to  work  it,  '76,  ii,  599. 
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Physical  Characteristics. 

Force  of  storms,  S.  Doo.  42,  35th  Cong.,  Ist  Sess.,  page  154;  '66^  i,  56;  iii,  17; 
iv,  169;  '72,267;  '73,  371;  '74,  i,  265;  '76,  ii,  595;  '79.  1735.  Advance  of 
shore  line,  '68,  246;  '70,  54,  209,  210,  214,  217,  218;  '72,  260.  266;  '74,  i,  261 ; 
'75,  i,  345;  '76,  ii,  595.  Water  curve  of  Lake  Ontario,  '73,  :n'2,  373.  Great 
chaugee  in  depths,  '74,  i,  262.  Local  prevailing  winds  from  west  to  northwest, 
'72, 267. 
Plans. 

By  Board  of  En^neers,  1853.    (See  Board  of  Engineers.) 

For  extending  lisht-house  pier  northerly  into  the  lake  400  feet  to  500  feet ;  not 
recommended  by  M%for  Binnt,  '67,  237. 
Private  and  Corporate  UTorh. 

City  voted  $10,000  for  dredging  harbor,  8.  Doc.  42,  35th  Coo^.,  1st  Sess.,  page  166. 

1846-'55.  Repairs  of  piers  and  dredging  by  city  of  Oswego,  '74.  i,  263. 
Projects*    ( See  Estimates. ) 

Early  projects  since  1827,  '74,  i,  261,  262. 

By  J.  W.  Judson,  1838,  for  removal  of  shoal  in  channel ;  recommended  that  the  con- 
struction of  the  breakwater  be  discontinued  and  the  stone  applied  to  the  super- 
structure of  pier,  '74,  i,  262;  '76,  ii,  596. 

By  Migor  Graham,  1857,  for  repairs  and  preservation  of  harbor,  extension  of  wooden 
pier  600  feet,  repair  of  western  pier  and  dredging,  estimated  cos  ,  $46,391,  S. 
Doc.  42,  35tn  Cong.,  1st  Sess..  page  154.  Repairs  required  annually;  amount 
annuaUy  for  maintenance,  $10,000  to  $12,000,  '66.  i,  55  ;  ii,  40:  iv,  169, 173;  '67, 
34,237,263;  '68,46. 

For  repairs  to  preserve  lisht-honse  and  dredging,  1866,  to  give  at  least  12  feet  depth, 
estimated  cost,  $100,000  to  $120,000,  '66.  i,  56,  iv,  169.  For  a  small  experimental 
jetty  to  detain  moving  material,  '66,  iv,  169. 

By  Major  Blunt,  1867,  for  extension  of  light-house  pier  northerly,  estimated  cost, 
$50,000,  '68,  46,  247,  254  ;  '69,  41,  171. 

By  M%|or  Bo  wen,  1869.  for  repairs  of  old  breakwater,  completion  of  new  pier  and 
commencement  oi  work  on  new  outer  harbor,  by  a  breakwater  of  crib  work 
(cribs  of  same  model  as  old  ones)  6,000  feet  long,  givinc  100  acres  of  anchorage 
between  breakwater  and  12  feet  curve,  estimated  cost.,  $2,500,000,  '69, 172;  *70, 
209,  210.  Estimate  revised  to  $1,650,000,  *70,  219.  Recommended  bv  Board  of 
Engineers,  '70,  54,  220. 

By  Major  Bowen,  1870,  for  a  breakwater  5,800  feet  loD<|f  on  line  generally  to  and 
about  1,100  feet  in  advance  of  the  present  west  pier,  leaving  an  entrance  of 
700  feet  between  the  east  end  of  the  new  work  and  light-house  pier  now  build- 
ing. Approved  by  Board  of  Engineers ;  estimated  cost,  $1,650,000,  '70,  54,  '^'20, 
221 ;  '74.  i,  264 ;  '76,  ii,  600. 

By  Major  Wilson,  1872,  for  constructing  a  harbor  on  the  east  side  of  the  Oswego 
River;  small  harbor  room  on  east  side  of  river;  various  considerations  involved, 
'72,  265-269. 

By  M  'jor  McFarland,  1878,  for  construction  of  east  breakwater,  '79,  177, 1734, 1735. 
Snrireys. 

1839.  Bv  Captain  Canfield,  '74.  i,  262. 

1861.  Of  harbor  by  R.  J.  Dickson,  '70.  213 ;  '74,  i,  264. 

1866.  Resurvey  and  soundings,  '66,  iii,  17,  iv,  173. 

1873.  Surveys  made  through  the  ice,  "74,  i,  262. 

Maps. 
Of  Oswego  Harbor.  '66,  i,  5;  '76,  ii,  594. 
Water  curves  of  Lake  Ontario,  1859  to  1873,  '73,  372. 
Of  the  harbor  June  30,  1879,  '79,  1736. 

[L.  M.  M.] 


OTTER  CBECKy  TT«— Improvement  or. 


ApproprlaUons. 

1872 $10,000, '72,  49,  272. 

1875 5,000, '75,  1,61,355. 

1878 8,000,  '78,  58,  424. 

1879 5,000, '79,  66,  399. 

Total  to  1879 $28, 000,  '79,  398. 

CoBiiiierce. 

8TATWTIC8,  '72,  278 ;  .'79,  398. 
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Contracts. 

'187;<i.  Emory  R.  Seward,  dredging,  '72,  272;  '73,  402;  '74,  i,  276.-1873.  James  D. 
Hancock,  dredging,  at  40  cents  per  cubic  yard,  '74,  i,  276. — 1875.  James  D.  Han- 
cock, dredging,  at  34  cents  i>or  cubic  yard,  '76,  i,  259. — 1878.  Bigelow  and  Adsit, 
dredging,  at  32^  cents  per  cubic  yard.  '73,  399. 
Abstnicts  of  contracts,  '73,  402 ;  '75,  i,  355. 
Abstracts  of  bids,  '73,  402 ;  '75,  i,  355;  '79,  399. 
Rejected  bids,  '73,  404 ;  '74,  i,  57. 
Entfineerv. 
CHIEF  OF  Engineers. 

Reports,  '72.  49  ;  '73,  50 ;  '74,  i,  57  ;  '75,  i,  61 ;  '76,  i,  57 ;  '77,  52. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1872-^77.    Reports,  '72,  272;  '73,  402;  '74,  i,  276;  '75, 

i,  :rM;  '76,  i,  259. 
Capt.  James  Mercur,  1877,  in  temporary  charge,  '77,  48.    Report,  '77,  254. 
Lieut.  Col.  John  Newton,  1878-'—.     Reports,  '78,  423;  '79,  398. 
Assistant 
D.  White,  '74,  i,  27(5.     Reports,  '72,  273;  '77,  254. 
Estimates. 
By  D.  White,  1872,  for  dredging,  $51,000.  '72,  272,  276,  277. 
By  Lieutenant-Colonel  Newtou,    1872,  for  three  projects,  $51,000,  $106,842,  and 

$:>c«,l46,  '72,  49,  273,  277 ;  '74.  i,  276;  '75,  i,  355;  '76,  i,  260 ;  '77,  254. 
By  Lieutenant-Colonel  Newton,  1879,  for  completion  of  existing  project,  $30,146, 
'79  399. 
Financial  Statements. 
'72,  272;  '73,  50;  '74,  i,  i>7,  276;  '75,  i,  61,  355;  '76,  i,  57,  260;  '77,  52,  254;  '78, 
58,  424  ;  '79,  66,  399. 
Operations. 
1873-74.  Removal  of  19,712  cubic  yards  by  dredging,  '74,  i,  57,  276. 
1874-75.  Operations  suspended,  '75,  i,  61. 
1875-76.  Removal  of  13,000  cubic  yards,  by  dredging,  from  various  places,  '76,  i, 

57,  260. 
1876-77-78.  Operations  suspended,  '77,  52 ;  '78,  58,  423. 

lf*76--7d.  Dredgiug  «.f  15,()67  cubic  yards  by  contract,  and  432  leaning  trees  removed 
from  banks  by  hired  labor,  '79,  65,  398. 
Physical  Cliaracteristics. 

D-scribed,  '72,273,274. 
Plans. 

By  D.  White,  1872,  for  dredging,  '72,  273-276. 
Projects. 
By  Lieutenant-Colonel  Newton,  1872.  (1)  for  dredging,  estimated  cost,  $51,000;  (2) 
for  dredging,  diking,  etc.,  estimated  cost,  $106,842 ;  (3)  a  moditication,  esti- 
mated cost,  $58,146;  3d,  reoommended  and  adopted,  '72,  49,  273. 
Surveys. 

.    1871.  Under  direction  of  Lieutenant-Colonel  Newton,  by  D.  White.    Report,  '72, 
273. 


OUACHITA  BITEB9  ARK.9  LA.— Improvbmemt  of. 

Appropriations. 

1871 $25,000,  '71,59,334;  '72.53. 

1872 60,000,  '72,53;  '73,464. 

1871 26,000,  '71,59,335;  '72,54. 

1872 40,000, '72,  54;  '73,464. 

1873 60,000,  '73,  56,  484. 

1876 12,000,  '76,  i,  77;  '77,76. 

1878 10,000, '78,  88. 

1879 10,000, '79,  115,966. 

Total  to  1879 $243,000 

Statement  of  appropriations,  '77,  479;  '78,  626;  '79.  966. 
Commerce. 
Justihcation  of  improvement,  '72,  369,  371 ;  '74,  i,  355.    Demands  of  commerce  do 

not  justify  costly  improyements,  '74,  i,  357,  363. 
Statistics,  '72,  369;  '74,  i,  356,  361;  '77,  478;  '78,  625;  '79,  966. 

*Annullod, '73,402. 
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OUACHITA  BITCB,  ABK.-Continued. 

Contracts. 

1873.  F.  G.  Oftylord,  for  furnishing  timber  for  locks  at  Bafifalo  Shoals,  Jack's 
Island,  and  Rock  River,  '73,  465,  485;  abandoned,  '74,  i,  349.— 1875.  Material 
sold  on  account  of  abandonment  of  project,  '75,  i,  521. 
Abstracts  of  bids,  '73,  467. 
En^neers. 

Chief  of  Exoineers. 
Reports,  '70,  31,  66;  '71,  59;  '72,  53,  54:  '73,  55;  '74,  i,  61 ;  '75,  i,  68;  '76,  i,  77; 
'77.76;  '78,86;  '79,  115. 
Board  of  Engineers. 
Revision  of  project  of  Lieut.  Col.  W.  F.  Raynolds,  1873  (no  proceedings  given), 
74,  1,  35". 
Engineers  in  Charge. 

Lieut.  Col.  W.  F.  Raynolds,  '71,  334.    Reports,  '72,  345,  346,  367. 
Col.  J.  H.  Simi)son,  '73,  53.    Reports,  '73,  464. 

Capt.  W.  H.  H.  Benyaurd,  1873-^—,  '73,  53.    Reports,  '73,  484;  '74,  i,  348,  352; 
'75,  i,  521;  '76,  i,  592;  '77,  477 ;  '78,  623;  '79,  965. 
Assistants 
J.  Straszer.    Reports,  '71,  338;  '74,  i,  350 ;  '76,  i,  593;  '77,  477 ;  '78,  624. 
C.  Smith.    Report,  '72,  368. 
C.  W.  Durham.    Report,  '74,  i,  357. 
Estimates. 

By  Lieut.  Col.  W.  F.  Raynolds,  1871,  for  temporary  improvement  by  removal  of 

snags  and  obstructions  from  Arkadolphia  to  mouth,  $98,300,  '71,  335,  337,  344. 
By  Lieut.  Col.  W.  F.  Raynolds,  1872,  for  permanent  improvement  from  Camden  to 
Trinity,  by  locks  and  dams,  i.  e.,  two  timber  locks  and  dams  in  Arkansas  and 
three  in  Louisiana,  11,162,083;  '73,  53,  55,  346,  348,  367,  371;  '77,  479.    If  of 
masonry,  t^,194,935,  '72,  348,  367,  370 ;  '74,  i,  352. 
By  Capt.  W.  H.  H.  Benyaurd,  1873,  revising  previous  estimate.    If  for  7  locks  and 
dams  of  timber,  82,644,768 ;  of  stone,  $4,952,976,  '74.  i,  354.    For  8  locks  and 
dams  of  timber,  $2,626,252;  of  stone,  $5,162,319,  '74,  i,  354.    For  10  looks  and 
dams  of  timber,  $2,995,566;  of  stone,  $6,079,233,  '74,  i,  354. 
Financial  Statements. 

'72,  53,  54 ;  '73,  56,  465,  485;  '74,  i,  62,  349;  '75,  i,  68,  522;  '76,  i,  77,  594;  '77,  76; 
'78,86;  '79,115. 
Operations. 

1871.  Removal  of  snags  and  obstructions  by  hired  labor,  '71,  334. 

1871-72.  Removal  of  10,277  trees  and  351  snags,  '72,  53,  55,  345,  347. 

1872-73.  14,121  trees,  131  snags,  6  drift-piles,  and  1  stump  removed,  '73,  55,  465, 491. 

1873-74.  10,074  trees  and  153  snags  removed,  '74,  i,  62,  349,  350. 

1874-^5.  87  trees,  118  snags,  and  2  drift-piles;  also  one-half  of  the  wreck  of  the 

Lolawanna  removed,  '75,  i,  521. 
1875-76.  835  trees  and  653  snags  removed,  '76,  i,  77,  593. 
1876-77.  Removal  of  obstructions  and  construction  of  wing-dams  at  Spoon  Camp, 

Buffalo  Shoals,  '77,  76,  477. 
1877-78.  Removal  of  snags  and  obstructions  and  construction  of  wing-dams,  '78, 

86,623. 
1878-79.  Removal  of  snags  and  obstructions,  '79,  965. 
Physical  Characteristics. 
In  general,  '71,  368;  '74,  i,  358.    Slope  of  river,  '72,  368;  '74,  i,  352.    Discharge  of 
river,  '72,  370. 
Plans. 
Assistant  C.  W.  Durham,  1874,  for  an  improvement  to  depth  of  4  feet  by  removal  of 
snags,  with  the  widening  and  deepening  of  channels  by  dredging  and  rook 
excavation,  '74,  i,  362.  • 

Projects. 
Lieut.  Col.  W.  F.  Raynolds,  1871,  for  the  temporary  improvement  from  Arkadelphia 
to  mouth  by  removal  of  snags  and  dredging  on  worst  bars ;  estimated  cost, 
$98,300,  '71,  337. 
Lieut.  Col.  W.  F.  Raynolds,  1872,  for  permanent  improvement  from  Camden  to 
Trinity,  297  miles,  by  locks  and  dams,  and  to  a  depth  of  not  less  than  4  feet. 
Locks  of  wood,  dams  of  timber  and  stone,  two  locks  and  dams  in  Arkansas, 
$464,233,  and  three  locks  and  dams  in  Louisiana,  $697,850,  '72,  53,  54,  346,  348 
370,  374 ;  '73,  484. 
Revised  by  Board  of  Engineers,  1873  (no  facts  given),  '74,  i,  352. 
Capt.  W.  H.  H.  Benyaurd,  1874,  recommends  the  abandonment  of  the  above  project 
as  being  too  costly  when  compaied  with  the  commerce  to  be  benefited,  '74,  i, 
357. 
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Projecte— Continued. 
Project  abandoned,  1875,  *75.  i,  521:  '77,  479;  '79,  966. 

Capt.  W.  H.  H.  Benyaoid,  1877,  for  the  impTovement  of  the  river  at  special  points  by 
means  of  wing-dams,  *77,  76,  477 ;  '73^  623. 
Surveys. 
Ordered  July,  1870,  '70,  31,  66. 

1870.  Made  from  Arkadelphia  to  mouth,  '71,  334,  335. 
1873.  For  more  definite  location  of  locks  and  dams  between  Camden  and  Trinity, 

'73,  485 :  '74,  i,  62,  349,  352. 
1878.  Special  survey  of  Catahouta  Shoals,  '79, 115. 

[L.  Y.  S.] 


Oirii'S  HEAD  HARBOR,  ME.— Bssakwatxb  at. 

Appropriations* 

lfe36 $400  00.  Act  of  July  4. 

•1852 15,000  00.  Act  of  August  30. 

1858 2,502  11.  ActofJune7. 

Total  to  1879 1117, 902  11. 

Contracts. 

1855.  A.  and  £.  Q.  Colby,  construction  of  breakwater,  act  of  June  7, 1878. 
Engrineers. 
Chief  of  Engineebs. 

Report,  '66,  i,  7. 
Engineer  in  Charge. 
Lieut.  Col.  J.  D.  Graham,  1865.    Report,  '66^  i,  36. 


OZAUKEE  HARBOR9  ins«— See  Port  Washington  Harbor. 


PACIFIC  COAST,  HARBOR  OF  REFUGE.— Examination  fob. 

(Including  Mendocino,  Mack  Arch,  Bodesa  Bay,  Cape  Gregory,  Drake's  Bay,  Hom- 
boldt  Bay,  Crescent  City,  Port  Orford,  and  Trinidad  Harbors — which  see  under 
each  title  in  the  index.) 
Commerce* 

Commercial  requirements  and  benefits  discussed,  *77,  1055. 
Eng^lneers. 

Chief  of  Engineers. 
Report,  '77,  123. 

Board  of  Engineers. 
Board  of  Engineers  for  the  Pacific  Coast  met  August,  1876,  to  examine  the  harbon 
of  Mendocino,  Humboldt  Bay,  Trinidad,  and  Crescent  City,  with  a  view  of  es- 
tablishing a  breakwater  and  harbor  of  refuge.  The  boanl  consider  that  a  har- 
bor of  very  limited  capacity  could  be  built  at  Mendocino,  Report,  '77,  1052. 
That  a  harbor  at  Mack  Atou,  Oreg.,  would  be  small  but  tolerably  secure,  '77, 
1054.  That  Bodega  Bay,  Cal.,  is  not  well  adapted  for  harbor  of  refuge  on  ac- 
count of  the  frequent  fog,  '77, 1051.  That  a  safe  harbor,  one-half  a  mile  square, 
could  be  made  at  Cape  Gregory,  Oreg.,  '77,  1055.  That  when  the  commerce 
increases  it  may  be  necessary  to  construct  a  harbor  at  Drake's  Bay,  bat  not  at 
present,  '77,  1051.  That  it  would  be  almost  impossible  to  construct  a  break- 
water or  ietties  at  Humboldt  Bay,  '77,  1052;  '79,  1785.  That  the  harbor  at 
Crescent  City  is  not  well  adapted  for  a  harbor  of  refuge,  *77,  1053 ;  *79, 1785. 
"That  Trinidad  Harbor,  for  a  harbor  of  refuge,  is  preferable  over  any  other  site 
between  San  Francisco  and  Puget's  Sound,  '77,  1052.    That  Port  Orford  is  well 

*  Appropriated  for  breakwater  at  Owrs  Head  Harbor,  or  at  Rockland  Harbor,  He.,  aa  the  Seoretaiy  nf 

War  ahoold  decide. 
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PACIFIC  COAST  HARBOR  OF  BEFUOE— Continued. 

Engriii^crs— Continued. 

Board  of  Engineers — Contiuaed. 

located  for  a  harbor  of  refage,  the  object:' one  being  the  ereat  depth  of  water  on 
line  of  DFopoeed  breakwater  and  the  danger  of  approach  from  the  north  due  to 
Orford  Reef.  '77,  1054. 

(Lieutenant  Colonels  Alexander,  Williamson,  and  Stewart,  and  Major  Mendell.) 
Plans. 

By  Board  of  Engineers,  for  a  breakwater  at  Mendocino,  Cal.,  estimated  cost, 
$3,455J00,  '77,  10G2, 1058 ;  at  Mack  Arch,  Oreg.,  estimated  cost,  $5,748,875,  '77, 
1059;  Bodega  Bay,  Cal.,  estimated  cost,  li;6,414,300,  '77,  1056;  Cape  Gregory, 
Oreg.,  estimated  cost,  $3,710,168.  '77,  1059;  Drake's  Bay,  Cal.,  estimated  cost, 
$6,785,800,  '77, 1058;  Crescent  City,  Cal.,  estimated  cost,  $6,022;940.  '77,  1059; 
Trinidad,  Cal.,  estimated  cost,  $7,694,500,  '77,  1058;  Port  Orford,  Cal.,  esti- 
mated cost,  $10,507,343,  '77, 1059. 

By  Lieut.  W.  H.  Heuer,  for  a  breakwater  at  Crescent  City,  Cal.,  estimated  cost, 
$2,178,008,  '67,  518. 

By  Lieut.  Col.  C.  S.  Stewart,  for  a  breakwater  at  Trinidad,  estimated  cost, 
$13,432,320  to  $19,000,000,  '73,  1147. 

By  Mai.  H.  M.  Robert,  for  a  breakwater  at  Port  Orford,  Oreg.,  estimated  cost, 
$2,902,000,  '73,  1127,  1129. 

By  Mai.  J.  M.  Wilson,  for  a  breakwater  at  Port  Orford,  Oreg.,  estimated  cost, 
$3,427,000  and  $9,405,000,  '79,  1804,  1805. 

[E.A.C.] 


PAOAM  CREEK,  VA.— Examination  op. 

Cominerce. 

Justification  of  proposed  improvement,  '75,  ii,  158. 
Statistics,  '75,  ii,  156, 158. 
Engfineers. 
Chief  of  Engineers. 


Report,  '75,  i,  95. 
Engineer  in  Charge. 


S.  T.  Abert,  U.  S.  C.  E.,  1875.    Report,  '75,  u,  156. 

A.  K.  Michler  and  W.  H.  Powless,  1874,  '75,  ii,  157. 
Estlmaies.    (See  Plans.) 
Physical  Characteristics. 

General, '75,  ii,  156;  obstractions,  bars,  etc.,  '75,  ii,  156. 
Plans. 
By  S.  T.  Abert,  (I)  for  a  dike  4,500  feet  in  length,  at  an  estimated  cost  of  $13,500: 
(2)  for  dreaging  a  channel  60  feet  in  width  and  8  feet  in  depth,  at  an  estimated 
cost  of  128,380,  '75,  ii,  157. 
Surveys. 
By  A.  K.  Michler  and  W.  H.  Powless,  nnder  the  direction  of  S.  T.  Abert,  U.  S.  C.  E. 
Report,  '75,  ii,  156. 


PAMIilCO  RITER,  N.  C— Improvement  or. 
(See  also  Tar  River,  N.  C.) 

Appropriations. 

1836 15,000.    ActofJuly4. 

1838 5,000.    ActofJuly7. 

1876 15,000,  '77,66. 

1879 3,000,  '79,  93. 

Total  to  1879 $28,000. 

Lists  of,  '79,  703. 
Commerce. 

Obstructions  placed  in  channel  by  rebels,  '73,  856 ;  '76,  1, 362.    Justification  of  im- 
provement, '79,  652. 
Statibtics,  '73,  856;  '76»i,  363;  '78,  541;  '79, 652, 704. 
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PAllIl4l€0  RITEB,  N«  C— Conimaed. 

Contracts* 

1877.  With  G.  H.  Ferris,  for  dredging,  at  15  cents  per  cubic  yard,  '77,  366. 

1877.  With  Swindell  &  Sparrow,  for  removing  piles,  *77,  366. 
Abstract  of  bids,  '77,  306. 

Engrineers. 

Chi£F  of  Engineers. 

Reporte,  '66,  i,  7;  '72,  74;  '73,  78;  '76»  i,  69;  '77,  66;  '78,  75;  *79,  92. 
Engineers  in  Charge. 

Maj.  W.  P.  Craighill,  1872-73.    Report,  '73,  854. 

S.  T.  Abert,  U.  S.  C.  E.,  1876.    Reports,  '76,  i,  361 ;  '77,  366;  '78,  540 ;  '79,  649. 

G.  H.  Elliott,  1872.    Report,  '73,  855. 
Estimates.    (See  also  Projects.) 
By  George  H.  Elliott,  for  removal  of  obstructions,  building  dikes,  and  dredging. 
|;%,000,  '73,  855,  856 ;  '76,  i,  362. 

Financial  Statements. 

'77,  66,  366;  '78,  75,  541 ;  '79,  93,  704. 

Operations. 

1847.  Mentioned  only.  '78,  540. 

1877-78.  895  piles  and  312  tree-stumps  removed ;  also  dredging  in  the  channel,  '78, 

540; '79/651.  *    * 

1878-79.  No  operations,  '79,  93. 
History  of  operations,  '79,  649. 

Physical  Characteristics. 

Description  of  site,  '73,  855 ;  '76,  i,  362.    Formation  of  shoals,  etc.,  '73, 856;  '76^  i, 
332.    Tides,  '76,  i,  362. 
Plans. 
By  George  H.  Elliott,  for  removal  of  obstructions,  for  building  dikes,  and  for  di«dg- 

ing, '73,856. 

Projects. 

By  S.  T.  Abert,  for  dredging  and  removal  of  piles  and  obstructions,  at  an  estimated 
cost  of  $28,050,  '76,  i,  363. 

Surveys. 

1872.  By  George  H.  ElUott,  Report,  '73,  855. 

1875.  Under  direction  of  S.  T.  Abert.  U.  S.  C.  E.,  '76»  i,  361. 

1878.  Under  direction  of  8.  T.  Abert,  U.  S.  C.  E.,  '78,  75,  540. 


PAMUMKET  BITER,  VA.— Examinatiok  of. 

Commerce. 

Justitication  of  improvement,  '75,  ii,  163,  165. 
Statistics,  '75,  ii,  163,  165. 

Engrineers. 

Chief  of  Engineers. 

Reports,  '75,  i.  95;  '79,  95. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  S.  C.  E.,  1875,  '75,  i,  95.    Report,  '75,  ii,  1^ 
Capt.  C.  B.  Phillips,  18^/9,  '79,  88. 
Estimates.    (See  Plans.) 

Physical  Characteristics. 

Description  of,  '75,  ii,  163,  164,  165. 
List  of  obstructions,  '75,  ii,  163,  164,  166. 
Plans. 
By  S.  T.  Abert,  1875,  for  removal  of  obstructions,  such  as  wrecks,  snags,  and  ban, 
estimated  cost,  $17,508,  '75,  ii,  163,  164, 166. 

Surveys. 

By  C.  B.  Shaw,  1836,  '76,  ii,  163. 
Examination  made,  1874/75,  i,  95,  ii,  162. 
Examination  ordered,  1879,  '79,  95. 
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PASCAGOULA  RITEB  AND  HARBOR,  MISS.— Improyemi  rr  of. 

A  ppropriattons* 

lcki7 $8,000,  Act  of  March  2. 

1828 17,500,  Act  of  May  23. 

1878 10,000, '79,  834,  835. 

1879 14,000, '79,  105. 

Total  to  1879 $49,500. 

Commerce. 

.Jnstitication  of  improvement,  *74,  i,  759;  '79,  839,  840. 
Statistics,  *74,  i,  756,  760;  '79,  835,  840. 
En^neers. 
Chief  of  Engineers. 

Reports,  '73,  66;  '74,  i,  74;  '78,  81;  '79,  105. 
Engineers  in  Charge. 
Capt.  C.  W.  Howell,  1873-78.    Report,  '74,  i,  754. 
Capt.  A.  N.  Damrell,  1878-'—.    Report,  '79,  834. 
Assist AN'DS 

Lieut.  J.  B.  Quinn,  1873.    Report,  '74, 1,  755. 
Powhatan  Robinson,  1878-79.    Report,  '79,  837. 
Estimates.    (See  also  Projects.) 

By  Lieutenant  Qoinn,  for  jetties  and  dredging,  $42,374.10,  '74,  i,  757. 
Financial  Statements. 

'79,  105,  835,  837. 
IteKislaUon.    (See  also  State,  Private,  and  Corporate  Work.) 
Charter  granted  to  A.  A.  Green,  by  the  State  of  Mississippi,  enabling  him  to  con- 
struct a  canal  across  the  bar  at  the  mouth  of  the  river,  and  also  permitting  him 
to  exact  tolls  from  vessels  passing  out  through  it,  '74,  i,  756, 758 ;  $25,000  appro- 
priated by  the  legislature  of  Mississippi  for  the  improvement  of  the  mouth,  '74, 
1,  756,  760.    State  appropriation  annulled,  '79,  837. 
Operations. 

No  operations  until  the  release  of  Noyes'  Canal  is  secured  from  A.  A.  Gret^n,  '79,  834. 
Physical  Characteristics.. 

General,  '74,  i,  755;  '79,  835,  837-839.    Obstructions,  '74,  i,  757;  '79,  &i5,  838. 
Plaus. 
By  Lieut.  J.  B.  Quinn,  for  the  construction  of  jetties  of  cement-covered  gabions, 
3,500  and  4,000  feet  long :  also,  for  dredging  a  channel  to  the  width  of  100  feet 
and  depth  of  7  feet,  '74,  i,  757. 
State,  Private,  and  Corporate  DFork.    (See  also  Legislation.) 
Noyes'  Canal,  built  under  a  ctiarter  from  the  legislature  of  Mississippi,  at  a  cost  of 
$27,000,  '74,  i,  756,  759;  $25,000  appropriated  by  the  State  and  $5,000  by  the 
citizens  of  Pascagoula  tor  the  improvement  of  the  mouth  of  the  river,  '74,  i, 
756,  760.    State  appropriation  annulled,  '79,  837. 
Projects. 
By  Capt.  A.  N.  Damrell,  for  removal  of  snags  and  overhanging  trees;  for  dre<1ging 
and  building  a  jetty  4,700  feet  in  length,  and,  if  necessary,  24  wing-dams,  32 
feet  in  length,  at  estimated  co^  of,  originally,  $57,292.40,  subsequently  modified 
to  $53,800,  '79,  835,  836,  840. 
Surveys. 
1873.  Of  Pascagoula  Harbor,  by  Lieut.  J.  B.  Quinn.    Report,  '74,  i,  755. 
1878-79.  Of  Pascagoula  River,  by  Powhatan  Robinson.    Report,  '79,  837. 


PASCIirOTANK  BITER,  W.  C— Examination  of. 

Commerce. 

Commercial  importance  of  Pasquotank  River,  '76,  i,  360. 
Engfineers. 
Chief  of  Engineers. 

Report,  '76,  i,  68. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  C.  E.,  1875.    Report,-'76,  i,  360. 
Estimates. 

There  being  no  improvement  required,  no  estimate  was  submitted,  '76,  i,  360. 
Physical  Characteristics. 

Gfeneral,  '76^  i,  360. 
Snrvey. 
1875.  An  examination  under  the  direction  of  S.  T.  Abert,  U.  S.  C.  E.    Report,  '76, 
1,360. 
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PASSAIC  BITfiR,  N.  #•— Imfbovsmekt  of. 

Appropriations. 

1872 125,000,  '72.  80,  805. 

1873 25,000, '73.  85. 

1874 20,000,  '74,  i,  95,  ii,  166. 

1875 20,000, '75,  i,  102,  ii,  221. 

1876 10,000,  '76,  i,  56,  249;  '77,  CO,  249. 

1878 10,000,  '78,  56,  415. 

1879 2,000,  '79,  64,  392. 

Total  to  1879 $112, 000,  '79,  391. 

Commerce* 

Statistics,  '77,  248;  '78,  415;  '79,  391. 
Contracts. 

1872.  Morris  &,  Cnmmings,  dredging  stone,  fl.lO  per  onbic  yard ;  saud,  gravel,  etc., 
90  cents  per  cubic  yard,  '73,  938;  '74,  ii,  165;  '75,  ii,  220. 

1873.  James  Caler,  dredging,  '74,  ii,  166;  '75,  ii,  220. 
Abstract  of  bids,  '73,  938. 

Engineers. 
Chief  of  Engineers. 
Reports,  '71,  83;  '72,  80;  '73,  85;  '74,  i,  95;  '75,  i,  102;  '76^  i,  56;  '77,  50;  'TB^ 
55; '79,  391. 
Enoinebrs  in  Charge. 
Lient.  Col.  John  Newton,  1872.    Reports,  '72,  805,  807, 806 ;  '73.  938 ;  '74,  u,  166; 

•75,  ii,  220;  '76,  i,  248. 
Capt.  James  Mercur,  1877,  in  temporary  charge,  '71,  223.    Report,  '77,  248. 
Lient.  Col.  John  Newton,  1878.    Reporte,  '7a  415;  ^79,  391. 
Assistant. 
Capt.  James  Mercur,  '78^  415. 
Estimates. 
By  Lieutenant-Colonel  Newton,  1872,  for  thorough  improyemont,  |251,349 ;  for  par- 
tial, 1)123,9*^,  '72,  807,  809. 
By  Lieutenant-Colonel  Newton,  1879,  for  completion  of  existing  project^  $11,924, 
•79,  392. 
Financial  Statements. 
•72,  80;  '73,  85;  •74.  i,  95,  ii,  166;  '76,  i,  102,  ii,  221;  '76,  i,  56,  249;  '77,  50,  249; 
'78,56,415;  '79,64,392. 
Operations. 
Belleville  Bar: 
1872-73.  Removal  of  4.719  cubic  yards  material  by  dredging;  750  feet  of  embank- 
ment built,  '73,  85,  938. 
1873-74.  Removal  of  5,820  cubic  yards  of  stone  and  3,807  cubic  yards  of  sand, 
etc. ;  blasting  bed-rock,  by  hired  labor,  to  prepare  for  dredge,  '74,  ii,  165,  166. 
1874-75.  Completion  of  cut,  2,300  feet  by  75  feet  by  7i  feet,  and  dike  1,800  feet 
long.    Tot-al  amount  of  sand,  etc.,  removed,  G,524  cubic  yards;  of  stone,  etc, 
9,828  cubic  yards,  '75,  i,  102,  ii,  220. 
1875-76.  Removal  of  loose  stone,  a  point  of  solid  rock,  and  a  shoal  at  upper  end 

of  dike,  •76,  i,  55,  248. 
1876-77.  Seventy-five  feet  of  channel  cleared  of  loose  stone,  '77,  248. 
Kutherford  Park  Bar. 
1873-74.  Cut  2,900  feet  by  50  feet  nearly  completed,  '74,  ii,  166. 
1874-75.  Completion  of  cut,  6  feet  in  depth.  '75,  i,  102. 

1875-76.  Straightening  the  cut  by  drilling,  blasting,  and  grappling,  '76^  i,  248. 
1876-77.  Removal  of  '^5  cubic  yards  loose  stone  and  bowlders  from  the  sides  of 
the  cut,  685  feet  of  channel  cleared,  ^77,  50. 
JTolmes  Bar,  and  other  bars, 
1874-75.  Removal  of  rock  and  bowlders  from  opposite  Passaic,  by  hired  labor, 

•75,  i,  102. 
1875-76.  Drilling,  blasting,  and  dredging  a  cut  1,300  feet  by  40  feet,  or  50  feet  by 
6  feet ;  a  small  bar  above  removed  by  dredging  a  cut  300  feet  in  length,  '7^ 
i,248. 
From  Newark  to  Passaic. 
1877-78.  Work  of  clearing  channel  of  loose  stone  continued,  shoal  dredged  near 

Erie  Railroad  bridge,  '78»  55,  415. 
1878-79.  Dredging,  removal  of  bowlders,  etc.    Results,  the  river  in  good  condi- 
tion from  Midland  Railroad  bridge  to  Passaic  for  vessels  drawing  6  feet  of  water, 
regardless  of  tides,  '79,  63,  391. 
Pli7Sical  Characteristics. 
Description,  '72,  807,  808;  '73,  939;   '74,  ii,  166. 
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PASSAIC  BITBR,  N.  #.~CoDtinned. 

Projects. 

By  Lieutenant-Colonel  Newton,  1672,  for  thorough  improyement  of  river,  estimated 
coet,  $i^l,349;  partial,  $12*^,924,  for  dredging  and  diking;  the  latter  project 
adopted,  *72,  805,  807. 
Surveys. 
1871.  Under  direction  of  Lieutenant- Colonel  Newton,  '71,  83.    Report,  *72,  807. 


PASS    AND    BATOir  MANCHAC,   AMD   AMITE   RITJBB,   LA.— 

Survey  of. 

Commerce. 

Dimensions  of  vessels  on  Mississippi  Sound,  '68,  487. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '68,  55,  486;  '79,  112. 
Engineer  in  Charge. 

Maj.  M.  D.  McAlester.    Reports,  *68,  474,  486. 
Assistant 
Lieut.  J*  K.  Hezlep,  *68,  486.    Report,  '68,  493. 
Estimates. 
M%|.  M.  D.  McAlester,  1868,  for  water  communication  hetween  Mississippi  Rivet 
and  Lake  Pontcbartrain,  via  Manchac  and  Amite  Rivers,  $3,800,444,  '68,  491. 
For  water  communication  from  Mississippi  River,  near  Carrollton  and  Lake 
Pontchartraiu,  |785,939,  '68,  493. 
Pli78lcal  Characteristics. 

Flood  height  near  New  Orleans,  '68,  487,  489,  492. 
Plaas. 
Mjig .  M.  D.  McAlester,  1868,  for  establishing  a  continuous  channel  with  low-water 
depth  of  seven  feet  between  Mississippi  River  and  Lake  Pontcbartrain,  via 
Bayou  Manchac,  Amite  River,  Lake  Manrepas  and  Pass  Manchac,  by  eanal 
from.  Mississippi  to  head  of  Crocodile  Bayou,  thence  by  river  and  lake  naviga- 
tion for  a  distance  of  75  miles,  estimated  cost,  |3,800,444 ;  considered  the  least 
favorable  route  -  between  Mississippi  River  and  Lake  Pontcbartrain,  '68,  492, 
496.  In  place  of  the  above  route  suggests  the  following :  A  canal  from  Miss- 
issippi River  near  Carrollton  to  a  point  near  Metaire,  thence  via  the  '^  new  canal '' 
to  Lake  Pontcbartrain,  distance  7  miles,  estimated  cost,  $785,939,  '68,  492, 493, 
496. 


PASSO  CATAI4I4O,  TEX.— (See  Indianola  Harbor). 


PATAPSCO  RITEB,  "W.  Brancii,  flrom  Ug^ht  Street  Bridge  to 
head  of  tide-water.— Survey  of. 

(See  also  Baltimore  Harbor.) 

Commerce. 

Statistics,  '79,  587. 
Engrineers. 

Chief  of  Engineers. 

Reports,  '78,  69;  '79,  81. 
Enginkrrs  in  Charge. 

Maj.  William  P.  Craighill.    Report,  '79,  579. 
Assistants 

Capt,  James  W.  Cuyler.    Report,  '79,  ( 81. 

John  L.  Seager,  '79,  579,  581. 
Estimates.    (See  Plans. ) 
Ph7Sical  Ciiaracteristics. 
•79,  5tfi,  583,  585. 
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PATAPSGO  RITBB,  \¥.  Braacli— Continaed. 

Plant* 

By  Captain  Cuyler,  1879,  for  6  feet  channel  by  dredging,  diking,  embankmenta,  ete. 

Estimated  cost,  |173,000,  '79, 580.  584. 
By  Major  Craighill.  1879,  for  a  canal  aA  preferable  to  improvement  of  tlie  river, 

•79,  580. 
Snrveirs. 
1878.  By  John  L.  Seager,  xmder  direction  of  Major  Craigbill  and  Captain  Cuyler. 

Reports,  '79,  579,  581. 


PATRICIAIV  (San  Francisco  Harbor).— Removal  of  ths  wrkck« 

(Bee  also  Noonday  Rock.) 

Appropriations. 

1874.  For  removal  of  rocks  and  wrecks,  San  Francisco  Harbor,  125,000,  '75.  i,  191 

Gngfineers. 

CHIKF  of  £NaiNBBB8. 

Report,  '75,  i,  123. 
Engineer  in  Charge. 

Lieat.  Col.  C.  S.  Stewart.    Report,  '75,  ii,  710,  712. 
Assistant. 

Lieut.  J.  H.  Weeden.    Report,  '75,  ii,  715. 

Financial  Statements. 

•75,  ii,  712. 

Operations. 

The  wreck  of  the  Patrician  removed  by  hired  labor,  '75,  ii,  714. 

Projects. 

By  Lieut.  Col.  C.  S.  Stewart,  for  the  removal  of  the  wreck  of  the  Patrician  by  blast- 
ing, '75,  ii,  715. 


PATSAIilOO  BITEB,  ALA.— Examination  of. 

Commerce. 

Justification  of  the  proposed  Improvement,  '79,  851. 
Statistics,  '79,  851. 

Engineers. 

Chief  of  Engineers. 

Reports,  '78,  81 ;  '79,  106. 
Engineer  IN  Charge. 

Capt.  A.  N.  Damrell,  1878.    Report,  '79,  850. 
Assistant 

Hiram  Haines.    Report,  '79,  851. 
Estimates.    (See  Plans.) 

Physical  Characteristics. 

General  descriptions,  '79,  851. 

Obstractions :  drift  timber,  shoals,  etc.,  '79,  850,  751. 

Plans. 

By  Hiram  Haines :  (1)  for  removal  of  obstmctfions,  making  a  complete  improve- 
ment of  the  river  at  an  estimated  cost  of  ^,500 ;  (2)  for  the  removal  of  ob- 
structions that  form  impediments  to  moderately  high- water  navigation,  at  an 
estimated  cost  of  |8,700,  '79,  852. 

Surveys. 

1878-'79.  An  examination  by  Hiram  Haines,  under  the  direction  of  Captain  Dam- 
Tell.    Reports, '79,  850,  85L 
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PAHrCATirCK  RITSR,  R.  I.  AMD  CONM.— Impbovembnt  of. 

AppropriaUoiiB. 

ISII 110,  OUO, '71,84. 

1872 10,000, '72,  82. 

1873 10,000,  '73.89. 

1874 10,000,  '74,  i,  100. 

1875 10,000, '75,. i,  109. 

Total  to  1879 $50, 000. 

Commerce. 

Justification  of  impioYement,  '71,  744,  745:  '74,  ii,  246;  '76,  i,  211. 
Statistics,  '71,  745-748 ;  '72,  826;  '74.  ii,  246;  '76.  i,  211. 
Contracts. 

1871.  £.  K.  Seward,  dredging,  at  35  cents  per  onbic  yard,  '71, 741 ;  '72,  825.— 1872. 
T.  J.  Hill,  dredging,  at  35  cents  per  cubic  yard,  '72,  825.    E.  M.  Payn,  dredg- 
ing, at  36^  cents  per  cubic  yard,  '72,  825.    M.  F.  Brainard,  dredging,  at  $8.75 
per  hour,  '72,  825,  826.— 1875.  J.  H.  Femier,  dredging,  at  22  cents  per  cubic 
yard,  '75,  ii,  295.    T.  J.  Hill,  dredging,  at  28  cents  per  cubic  yard,  '75,  ii,  295. 
Abstracts  of  bids,  '71.  743;  '73,  980;  '75,  ii,  295,  296. 
Engrlneers. 
Chief  of  Enoinebrs. 
Reports,  '70,  31,  76;  '71,  84;  '72,  81;  '73,  89;  '74,  i,  100;  '75,  i,  109;  '76.  i,  50; 
'77,  44; '78,  49. 
Engineers  in  Charqe. 

Maj.  D.  C.  Houston,  1870,  '70,  74. 

Maj.  G.  K.  Warren,  1870-78.    Reports,  '70,  453 ;  '71,  741,  743 ;  '72,  824;  -73,  979; 
'74,  ii,  243;  '75,  ii,  295 ;  '76,  i,  210;  '77,  203;  '78,  243. 
Assistants. 

J.  H.  Dager.    Report,  '71,  744. 
H.  S.  Van  Ingen.    Report,  '72,  826. 
H.  A.  Bentley.    Report,  '74,  ii,  244. 
Estimates.    (See  Projects.) 
Financial  Statements. 

'71,  84;  '72,  82;  '73,  89;  '74,  i,  100;  '75,  i,  109;  '76.  i,  50;  '77,  44;  '78»  243. 
Operations. 
1871-72.  Removal  of  12,930  cubic  yards  by  dredging ;  ehannel  945  feet  by  43  feet  by 

5f  feet,  '72,  82, 826. 
1872-73.  Removal  of  21,922i  cubic  yards;  2feetdopthof  wat«r  to  Westerly,  '73, 

89,979. 
1873-74.  Deptb  of  channel  to  Westerly  increased  to  40  feet  by  5  feet  to  5J  feet,  '74, 

i,  100,  ii,  243. 
1874-75.  Removal  of  38,650  cubic  yards  from  channel ;  20  tons  of  rock  removed,  '75, 

i,  109,  ii,  296. 
1875-76.  Removal  of  22,618  cubic  yards:  bowlders  removed ;  channel  completed  to 
Westerly,  and  was  continued  2,400  leet  beyond,  the  property  owners  bearing 
half  the  expense,  '76,  i,  50,  210. 
History  of  operations  since  1870,  '74,  ii,  244 ;  '75,  ii,  296. 
Physical  Ciiaracteristics. 
Description,  '71,  744 ;  '72,  826 ;  '74,  ii,  244,  2*15.    Character  of  dredged  material, 
'74,  ii,  246.    Tidal  observations,  '71,  742. 
Private  and  Corporate  UTorii:. 
Channel  excavated  by  citizens  of  Westerly  for  $4,200,  '71,  744.    1876.  One-half  the 
cost  of  extending  channel  2,400  feet  above  Westerly  paid  by  property  owners, 
•76,  ii,  211. 
Projects. 
By  Migor  Warren,  1871,  for  dredginj;  channel  to  Westerly,  75  feet  by  5  feet,  at  mean 

low -water,  5,000  yards  long,  estimated  cost,  $26,8:^3.  '71,  741,  743,  744. 
Amended,  1872,  to  60  feet  by  51  feet;  estimated  cost,  |20,500,  '72,  »1,  825,  827  ;  '73, 
979.    In  1873  amended  to  60  feet  by  6  feet,  '73,  89.    In  1874  amended  to  75  feet 
by  5^  feet,  and  removal  of  rocks,  '75,  ii,  296.    Total  for  completion  of  project, 
$20,bl7,  '74,  i,  100,  ii,  245. 
Surreys. 
1870.  By  J.  H.  Dager,  '70,  31,  76 ;  '71,  84,  741,  744  ;  '74,  ii,  243. 
1873.  By  H.  A.  Bentley,  '74,  ii,  243-245. 
Map. 
Of  Pawoatuck  River  and  Little  Narragansett  Bay,  '79,  314. 

[L.M.M.] 
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PA1¥TIJ€KET  (Seekonk)  BITEB,  B.  I.— Impboyembht  <nr. 

Appropriations. 

1«(57 $17,000,  »67,  450. 

1870 8,000,  »70,  75. 

1871 7,000,  »71,  84. 

1872 10,000, '72,  81. 

1873 10,000,  '73,88. 

Totaltol879 $52,000. 

Statement  of  appropriatioDS, '76,  i,  207* 

Commerce. 

Justiiication  of  impTOTement,  '67,  450 ;  '79,  306.    Ii^nry  to  navigation  ftom  bridges, 

'74,  it,  227. 
Statistics,  '70,  451 ;  '71,  736 ;  '73,  967 ;  '76,  i,  207. 

Contracis* 

1870.  £.  R.  Seward,  dredging,  at  27  cents  per  cubic  yard,  '70,  451.— 1871.  T.  J.  Hill,' 
dredging,  at  33  cents  per  cubic  yard, '71,  735. — 1871.  E.  M.  Payn,  dredging,  at 
33  cents  per  cubic  yard,  '71,  735. — 1872.  JS.  M.  Payn,  dredging,  at  32i  cents  per 
cubic  yard,  '72,  81B.  E.  R.  Seward,  dredging,  at  17  cents  per  cubic  yaid,  '75, 
ii,  290. 

Abstract  of  contracts,  '67,  453. 

Abstracts  of  bids,  '67,  453;  '70,  451 ;  '71,  735 ;  '72,  818 ;  '75,  U,  290. 

Engineers. 

Chief  of  Enginkbrs. 
Reports,  '67,  45;  '68,  67;  '69,  58;  '70,  75;  '71,  83;  '72,81;  '73,  88;  '74,  i,98;'75, 
i,  108;  '76,  i,  49;  '77,  43;  '78,  48;  '79,  66. 
Engineers  in  Charge. 
Col.  D.  C.  Houston,  1867-70.    Reports,  '67,  449;  '68,  746;  '69.  407. 
M^i.  G.  K.  Warren,  1870-i-.    Reports,  '70,  450 ;  '71,  734 ;  '72. 818 ;  '73»  967 ;  '7i 
ii,  227 ;  '75,  ii,  289  ;  '76,  i,  207;  '77,  199;  '78,  231 ;  '79,  305. 
Assistants. 
N.  E.  Russell.    Report,  '71,  736. 
J.  H.  Dager,  '71,  736. 

H.  A.  Bentley.   Reports,  '72,  819;  '74,  ii,  229. 
Estimates.    (See  Plans  and  Projects.) 
Estimates  unreliable  because  of  the  re-formation  of  certain  bars,  '75,  ii,  290. 

Financial  Statements. 

'67,  450;  '68,  747 ;  '69,  408;  '72,  819;  '73,  967;  '74,  i,  99;  '75,  i,  108;  '76^  i,49;  '77, 
43;'78,  48;'79,  54. 

Operations. 

1866-^67.  Removal  of  12.430  cubic  yards  from  channel,  '67,  45,  499. 

1867''68.  DrecUring  in  channel,  '68,  enf. 

1868-^69.  Channel  dredged  to  6  feet  in  depth,  '69.  58,  407. 

1869-^0.  Operations  suspended,  '71,  734. 

1870-71.  Removal  of  16,257  cubic  yards;  channel  6  feet  deep,  '71,  83,  735. 

1871-72.  Removal  of  21,122  cubic  yards  from  channel,  '72,  81,  818,  820. 

1872-73.  Removal  of  26,073  cubic  yards,  '73,  88,  967. 

1874-75.  Removal  of  7,248  cubic  yards,  '75,  i.  108,  ii,  290. 

1875-76.  Completion  of  work  ;  removal  of  31,347  cubic  yards;  752  cubic  yards  of 

stone  removed,  '76,  i,  49,  207. 
1876-78-79.  Operations  suspended,  '77,  43,  199;  '79,  54. 
History  of  operations  since  1867,  '74,  ii,  229;  '76,  i,  207 ;  '79,  305. 

Pliysical  Ciiaracteiistics. 

Description,  '71,  735,  736;  '74,  ii,  230;  '79,  305.  Bars  and  bridges,  '74,  ii,  231. 
Tidal  observations,  '71,  736,  738 ;  '74,  ii,  230,  236. 

Plans. 

By  H.  A.  Bentley,  1874,  for  widening  and  deepening  channel  to  75  feet  by  7  feet, 
and  140  feet  in  width,  between  tke  wharves ;  estimated  cost  |6,534,  '7^  ii,  2U* 

Projects. 

By  Mi^or  Houston,  1868,  for  dredging  channel,  75  feet  by  6  feet,  at  low- water,  K) 

the  city  of  Pautucket,  '67,  449 ;  '68,  67,  746;  '70, 450. 
By  M^or  Warren.  1871,  for  channel  75  feet  by  7  feet,  at  low  water;  estimated  coflt, 

$15,400,  '72,  81,  818. 
By  Migor  Warren,  1874,  for  dredging  to  9  feet  in  places,  and  for  dredging  cbanoel 

through  east  draw  of  Red  Bridge,  '75,  ii,  290. 

*Contnct  amraUed,  '71, 785. 
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PAWTVCKET  (SeelLOBfc)  BI VISB,  WL  I.-Coiitmned. 

Svnreirs. 

1870.  By  N.  E.  RnaseU,  '71,  735,  736. 
1870.  By  J.  H.  Dftger,  '71,  735,  736. 
1870.  By  H.  A.  Bentley,  '71,  735, 736. 
Map. 
Sketoh  of  channel,  '75,  ii,  235. 

[L.M.M.] 


PEA  RITE  By  AI<A*— Survey  ordered  by  act  of  Maiob  3,  1879,  '79, 106. 


PEABIi  BITEB,  MISS.— Impkovebiekt  of. 

Appropriations. 

1879, 16,000,  '79.  107. 
Commerce. 

Benefit  of  improyement,  '79,  880,  885.    ObBtractions  to  nayigation,  2  bridges  at 
Jackson,  MIbs.,  '79,  884.    Commercial  facilities  of  vicinity,  '79,  899. 
Engineers.  . 
Chief  of  Ekginkess. 

Reports,  '78,  85 ;  '79, 107,  111. 
Engineer  in  Chaeoe. 

Capt.  C.  W.  HoweU,  1878-^— , '78,  85.    Report, '79,  878. 
Assistant 
H.  C.  Collins.  1878-'79.    Reporte,  '79,  880,  886. 
Estliiiates.    (See  also  Projects. ) 
By  Captain  Howell,  for  the  improvement  of  the  river  between  Jackson  and  the  month, 
991,740,  '79,  898:  between  Carthage  and  the  month  of  the  West  Pearl  River, 
$116,940,  '79,  900. 
Financial  Statements. 

•79,  107,  879. 
Piiysical  Ciiaracteristics. 
General,  '79, 880, 881,  887.    Obstmctlons:  overhanging  and  fallen  trees  and  willows, 
logs,  snags,  etc.,  '79,  880, 881, 888.    Location  of  obstructions,  '79, 882-898.    Rise 
of  river,  '79,  884.    Tendency  to  form  cnt-offs,  '79,  884.    Effect  of  the  flood  of 
1874,  '79,  887. 

Plans. 

By  Mijor  Howell,  for  the  removal  of  snags,  logs,  overhanging  trees,  etc.,  from  the 
river,  (1)  between  Jackson  and  the  mouth,  and  (2)  between  Carthage  and  the 
mouth  of  the  West  Pearl  River,  '79,  898,  900. 
State,  PriTate,  and  Corporate  l¥ork. 
Dam  built  across  Parr's  Slough,  by  Captain  Poiterent.  for  the  State  of  Mississippi, 
'79,  896.     Uusucceesful  attempt  on  the  part  of  tne  State  of  Louisiana  to  cut 
through  the  bayous  and  swamps  to  the  river  above  refened  to,  '79,  897. 
Projects. 
By  M^jor  Howell,  for  removal  of  snags,  loss,  overhanging  trees,  willows,  etc.,  from 
Pearl  River,  between  Carthage  and  Jackson,  at  an  estimated  cost  of  |21,000, 
.    '79,878,900. 
Snnreys. 
1878-^9.  By»H.  C.  Collins.    Report,  on  survey  above  Jackson,  '79,  880;  on  survey 
below  Jackson,  '79,  886. 


PECONIC  BIVEB,  N.  T.— Impbovement  of. 

Appropriations. 

1871 $5,000, '71,86,  811. 

1872 10,000,  '72,  85,  915. 

1873 10,000,  '73,93,  1041 

Total  to  1879 $25,000. 

27  EN 
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PKCOW  1€  HIVBH,  N,  T.-Cantiiiiied. 

Benefits  of  improvemeDt  to,  *71,  815,  817,  8ia 
Statistics,  *71,  812,  817 ;  '72,  915 ;  •73,  S72. 
G#Mtracts. 
1871'-72-^3.  M.  F.  Brainaid,  diedginic,  '71,  81S;  '72,  915;  '73,  1041. 
Abstracts  of  bids,  '71,  812;  '72,  915 ;  '73, 1041. 
EBfffneers. 
Chikf  of  Enqimkers. 

Reporte,  '70,  32,  76;  '71,  86;  '72,  85;  '73,  98;  '74,  i,  103;  '75,  i,  106;  '76^  i,  53. 
Engineebs  in  Charge. 

Mai.  D.  C.  Houston,  1870,  '70, 74. 

M^j.  a  K.  Wamn,  1870-76.    Reports,  '70, 454 ;  '71, 811, 814 ;  '72, 914 ;  '73,  lOU ; 
'74  ii  272 

Maj.  J.  ^.  Biarlow,  1876-^--.    Report,  '76,  i,  233. 
Assistants. 

Nathaniel  E.  RoaseU,  1871.    Report,  '72,  915. 

Henry  8.  Van  Ingen.    Report,  '72,  915. 

John  H.  Dager.    Report,  '74,  ii,  272. 

By  M^j.  G.  K.  Wairen,  for  dredging  channel  firom  Indian  Island  to  Terry  and  WeUs' 

dock,  132,818.50,  '71,  86,  811,  817. 
By  Nathaniel  £.  Russell,  for  dredging  from  Terry  and  Wells'  dock  to  luidgey  $5,720, 

'71,  817. 
By  H.  8.  Van  Ingen,  C.  E.,  additional  for  completion,  $27,717.30,  '72,  916. 
financial  Statements. 

'71.  86;  '72,  85,  915;  '73,  93, 1041;  '74,  i,  103,  ii,  272. 
liefflslati^n. 
Stock  company  chartered  by  State  of  New  York,  for  the  improvement  of  Peconk 

River,  '71,  815.    Charter  annulled.'  '71,  815.    t&fOOO  appropriated  by  New  York 

State,  '74,  ii,  271. 


Oaerations. 

187] 


1871-72.  Dredging  at  the  ''  crook"  in  channel  near  the  mouth,  above  Colonerfl 
Island,  and  from  bay  up  to  Riverhead,  '72,  916. 

1872-73.  Dredging  60,045  cubic  yards,  '73,  1041. 

1873-74.  No  operations,  '75,  i,  106. 

1874-75.  No  operations,  '76,  i,  52,  233. 
Physical  Characteristics. 

Described,  '71,  815. 
Private,  State,  and  Corporate  l¥ork. 

A  stock  companv  chartered  by  State  of  New  York  for  the  improvement  of  the  river 
by  means  of  dams,  canals,  and  looks.    No  work  done.    Charter  annulled,  '71, 


Projects. 

By  Mai.  0.  K.  Warron,  lor  dredging  channel  6  feet  deep  and  75  feet  wide,  '71,  86, 

811,814;  •71,916. 
Surveys. 
Ordered  by  act  of  Congress  approved  Julv  11, 1870,  '70,  76.    Assigned  to  Umj,  6. 

K.  Warreuy^d  miMe  under  his  direction  by  Nathaniel  £.  RnsseU.  Report,  *71, 

815.  v^ 


PEE  DEE  BITEB  (OREAT),  S.  C.-Examixatiok  of. 

Commerce. 

Amount  of  commerce  does  not  j  nstify  improvement,  '73, 755;  H.  Doe.  68, 45th  Cong. 
3d  Sess.,  17. 
Ennrineers. 
Chief  of  Enginekbs. 

Report,  '73,  70;  H.  Doc.  68,  45th  Cong.,  3d  Sess.,  1. 
Engineebs  in  Charge. 

Msy-  Q-  A.  Gillmoro.    Report,  '73,  753. 

Capt.  C.  B.  Phillips.    Report,  H.  Doc.  68,  45th  Cong.,  3d  Bess.,  16. 
Assistants. 

G.  Daubeney, '73,  753. 

W.  B.  Page,  H.  Doc.  68,  45th  Cong.,  3d  Sess.,  16, 17. 


BIVERS  AND   HARBORS. 


419 


PEE  DEE  ItlTElt  (ORE AT),  9.  C.-Continaed. 

Estimates.    (See  Plans.) 
Expenditures. 

For  examination,  $103.40,  *73,  753. 
Pliysical  Cliaraeteiistics. 

Deecrlption,  '73,  754 ;  H.  Doe.  68,  45th  Cong.,  3d  Seas.,  17,  18.  List  of  obetrnctions, 
'73»  755;  H.  Doc.  68,  45th  Cong.,  3d  Sess.,  18.  Discharge,  H.  Doc.  68,  45th  Cong., 
3d  Sess.,  19. 
Plans. 
By  W.  B.  Page,  for  remoyal  of  rocks  and  shoals,  and  constmcting  15  locks  and 
dams ;  estimated  cost,  $1,124,301.  Not  recommended  by  Captain  Phillips,  H. 
Doc.  68,  45th  Cong.,  3d  Sess.,  17,  19,  20. 

1873.  By  G.  Daubeney,  from  Pine  Bluff  to  Cheraw.  S.  C,  '73,  70,  753. 
1878.  Examination,  by  W.  B.  Page,  from  Cheraw,  ».  C,  to  the  month  of  the  Uwharie 
Riyer,  N.  C,  H.  Doc.  68,  45Ui  Cong.,  3d  Sess.,  16,  17. 


PENOBSCOT  BITEBf  ME.— Ibcpbovshbnt  of. 

AppFopriations. 

1®9  (surrey) $300.    Act  of  March  2. 

1870 15,000,  •70.82. 

1871 50,000, '71,89. 

1872 40,000,  »72,  88. 

1873 20,000, '73,  96. 

1874 20,000,  »74^i,  106. 

1875 25,000,  '75,1,  114. 

1876 10,000,  '76,  i,  40. 

1878 12,000, '78,  37. 

1879 6,000, '79,  45. 

Total  to  1879 $198, 300. 

List  of:  '72,  929;  '73,  1059;  '74.  ii,  300;  '75,  ii,  387;  '76.  i,  154 ;  '77,  166;  '7a  191; 

'79,  248. 
Comnieree. 
Obstructions  to.  '68, 72,  859.  861 ;  '69,  63;  '74,  ii,  333,  335,  et  aeq.;  '75,  u,  389;  ^a 

193.    Benefit  to,  '6a  ^0 ;  '74.  ii,  332,  335.    Commercial  advantages  of  Bangor, 

'70,  503.    Commercial  imiK>rtance  of  Penobscot  River,  between  Oldtown  and 

Medway,  '74.  ii,  333,  334. 
Statistics,  •6a  861,  868,  c*  wg./  '70,  502,  503;  '74,  ii,  333,  334;  '77, 158;  '7a  193; 

•79,  249. 
Contracts. 


Yev. 


C<Hltt«Ct  fOfT— 


Work 

done. 


Prke. 


Beifennon^ 


1871 
1872 
1878 
1873 
1874 
1875 
1875 
1877 
1877 
1878 
1878 


A.BoMhke^ 

G.  W.  Townaend 

Geo.  A.  Bailey 

Curtis,  Fobes  &  Co 

do 

A. ».  Wright 

Cnrtia,  Fobea&Co.... 

Oftrdner  Floyd 

A.  R.  Wright 

Atlantic  Dredging  Co. . 
Isaac  HunOton 


Dredging 

Bock  excATstion . 

do 

Brodc 


taO,17D 


db 

Kook  ^9reaT»tion 
Dredging 

Hick  ekoavBtion . 


2M6a 
20.(00 
89,224 
81,010 


76 

00-78 

50 


11,024 
2,08d 


80 
100 


'71,  841. 
'73, 1060. 
'73, 1061. 

'73,1061; '74.11,300. 
»76, 11,  888. 
'75,11,388.   . 
ne^i,  166. 
'77,168. 
'77,  84, 15& 
'79,248.    .♦  i 
'79,  248. 


*  Contract  extended,  '73, 1060.    Annoll^,  '74. 11,  301. 

t  Amoont  obtained  by  subtracting  the  remaljilng  items  from  total  of  dredging. 

1878.  Arrangements  made  witli  Atlantic  Dredging  Company  for  hiring  maekinery,. 

etc.,  by  the  day,  '79,  249. 
Abstract*  of  bids,  '71,  842;  »75,  ii,  389;  '76,  i,  166;  '77,  159;  '70,  250. 
Abstracts  of  contracts,  '71,  842;  '75,  u,  390;  »76,  i,  166;  *77,  159;  *79,^0^  . 
Defeose. 
Fort  Knox  being  bnilt  for  protection  of  riyer ;  also  Fort  Point,  'S8,i8Blf  ^70,  502. 
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PENOBSCOT  BITER,  ME.— Continned. 

Il^eiiniento*    (Not  published  in  reports.) 
H.  Doc.  91,  39th  Cong.,  *^  Seas.,  on  survey  and  improvement  of  the  Penoh«ooi  River, 
•67,  17. 
EMfftBeers. 
Chikf  of  £nginkbb8. 
Reports,  '66,  ii,  41,  iii,  28;  »67,  17,  50;  'ea,  72;  '69.  63;  '70,  81 ;  '71,  89 ;  '72,  87; 
'73,  96,  106;  '74,  i,  106,  IIG;  '75,  i,  113;  '76,  i,  39;  '77,  33;  '78^  37 ;  '79,  44. 
SStiromsBRs  i^  Chaboe. 
Mi^.  B.  S.  Alexander,  1866,  '66,  U.  41. 

Lieut.  CoL  G.  Thom,  1867-'—.  Reports,  '68,  858;  '70,  502,  506;  '71,  840;  '72, 
928;  '73,  1058;  '74,  ii,  299,  331;  '75,  ii.  387;  '76,  i,  154;  '77,  156;  '78^  190;  '79^ 
247. 

James  A.  Sullivan,  1868,  '68,  858.    Report,  '68,  t53. 
Capt.  W.  8.  Stanton,  1873.    Report,  '74,  ii,  332. 
A.  C.  Both,  1875,  '76,  i,  155. 
Efltimates.    (See  also  Projects. ) 
By  Lieutenant-Colonel  Thom,  for  dredging  and  rock  excavation  to  give  a  ehaimei 

18  feet  in  depth,^|665,000,  '68,  860 ;  '69,  63 ;  *70,  82,  502. 
By  Captain  Stanton,  for  blasting  bowlders,  |20,000,  '74,  ii,  335.    For  fsaBotal  im- 
provement of  the  river,  |240,000,  '74,  ii,  332,  342. 
Fteancial  Statements* 
'70,  82;  '71,  89,  841 ;  '72,  88,  929;  '73.  96,  1059,  1061,  1062;  '74,  i,  117.  ii,  301;  '75, 
i,  114,  ii,  3d9;  '76,  i,  39, 154;  '77.  33,  156, 158;  '78,  37, 191, 193;  '79, 45,248, 250. 
Operations. 


Dredging  I 


I 


Book  exoavfttion  i 


9  \ 

9 
0 


I 

i 


1870-71 

48n-'7a 

1872-'78 
lWS-74 
1874-76 
0875-76 
1878-'77 
1877-78 
il878-70 


O.ydt. 
*20,170 


aydi. 


Tom. 
400 


136,160 

8.223 

38,468 

18,224 

2,683 


61,010 


11,024 
16,400 


O.ydt 


Totu. 

80 

800 


160 


O.  ydi  Tent. 


:io6 


115 


O.  ydi  T(m$,  O.  yds 


842 
120 


Cydt 


XIH 


70 
145.4 


•n,  80,  812. 

'73,88.920. 

'73, 1000. 

^74,11,3001 

'76,  ii,  388. 

'76,i,  30, 156,151 

'77, 157. 

'78,  191,  188, 188. 

'79.249. 


*  d«e  ContractB.  t3  years'  dredging. 


t2  years'  blasting. 


Pliysleal  Characteristics. 

General,  '74,  ii,  333.    Presence  of  sunken  rooks,  '68»  72, 864,  ei  oeg. :  of  hais  andfor> 
niation,  '68,  866.    Soundings,  and  character  of  river  hed,  '68.  865;  '74,  ii,  333. 
Tides,  '73,  1059 ;  '78,  191. 
Plans. 

By  Lientenant-Colonel  Thom,  for  dredging  and  rock  excavation  to  give  a  channel 
150  feet  wide  and  18  feet  deep,  '68,  860. 

By  Captain  Stanton,  for  cutting  a  channel  through  the  ohstractions  in  the  river. 
'74,  ii,  341.    For  blasting  of  bowlders  from  the  channel,  '74,  ii,  335. 
Private  and  Corporate  l¥orlL. 

Partial  removal  of  rook  by  steamboat  company,  '68,  866. 
Projects. 

By  Lieutenant- Colonel  Thom,  for  dredging  and  rock  excavation  to  give  a  oluumel 
150  feet  wide  and  12  feet  deep,  at  an  eatimated  cost  of,  originally,  $125,000.  sab- 
seqnently  increased  to  $155,0%,  '68,  860 ;  '70,  82,  502 ;  '71,  841.  For  dredging 
trough  gravel  bar  to  give  a  width  of  200  feet  and  depth  of  12  feet,  at  an  esti- 
mated cost  of  $70,000,  '74,  ii,  301 ;  modified  to  give  a  depth  of  11  feet^  '76, 1, 156, 
For  dredging  through  Middle  Ground  Shoal,  near  Bucksport,  to  give  a  depth  of 
14  |eet,.at  an  estimated  cost  of  $10,000,  '75,  ii,  389.  For  dredging  and  rock 
excavation  in  front  of  ''High-head"  wharves,  at  an  estimated  coet  of  $12,000, 
•78^  194. 
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PENOBSCOT  BITER,  ME.— €ontinned. 

Svrreys. 

1867.  By  James  A.  Salliyan.    Report,  '68,  863. 

1872.  Under  direction  of  Lieatonant-Colonel  Thorn,  by  A.  C.  Both,  '73,  1060;  *7€, 
i,156. 

1873.  By  Captain  Stanton,  firom  Oldtoivti  to  Medway.    Report,  '74,  ii,  333. 
187&  By  A.  C.  Both,  near  Bnoksport  Narrows,  '75,  li,  388 ;  '76,  i,  156. 


PENSACOIjA  HABBOB,  FI<A.— Impbovbmbnt  of. 
Appropnaaom^ 

1878 120,000, '78^79. 

1879 10,000,  '79,  101. 

G^Btmerce. 

Statistics,  '77,  410;  '78^  588;  '79,  803,  811,  812. 
ContmcUk 
1878.  G.  W.  Le  Gallais,  for  the  removal  of  fonr  wrecks,  '79,  801. 
Abstracts  of  bids,  '79,  805. 
Engineers. 
Chibt  of  Enoinsbrs. 

Reports,  '77,  70,  410;  '78^  79;  '79,  100. 
Enginbbr  in  Chargv. 

Capt.  A.  N.  Damreil,  18n-^— .    Reports,  '77,  409, 411;  '78^  588;  '79,  801. 
Assistant. 
H.  Haines.    Report,  '79,  806. 
Estimates.    (See  Pnijects. ) 
Financial  Statements. 

'79,  101. 
Operations. 

1678-^9.  Removal  of  wrecks  by  contract,  '79,  101,  801,  802. 
Piiysical  Ciiaracteristics. 
Description  of,  '77,  409,  410 ;  '79, 101,  802,  806,  807.    List  of  obstructions,  '77,  409, 
410,  412; '79,  810. 
Projects. 
By  Captain  Damreil,  1878,  for  the  removal  of  fonr  wrecks :  estimated  cost,  |20,000, 

'77.  411 :  '78,  79,  588. 
For  re-establishment,  1879,  of  old  shore  line  by  constmction  of  4,000  feet  of  brash 
and  stone  dike  or  Jetties,  and  deepening  channel  across  bars  to  25  feet  depth  by 
300  feet  width;  estimated  cost,  $177,250,  '79,  101,  803,  806,  807,  810. 
Surveys. 
1878.  Examination  and  partial  survey  of  bar,  by  H.  Haines,  '79,  101,  802,  806. 


PEHrSAVKEE  HITER,  iriS.-SuRVBT  of. 

Commerce. 

Local  commercial  interests  and  statistics,  '73,  250,  251. 
Engineers. 
Chief  of  Engineers. 

Reports, '72,  36; '73,  36. 
Engineer  in  Charge. 

Maj.  D.  C.  Houston.    Report,  '73,  249. 
Assistant. 
W.  J.  Bryson.    Report,  '73»  250. 
Estimates. 
By  Assistant  W.  J.  Bryson,  for  two  piers  and  a  9-foot  channel,  $133,852.40 ;  for  two 
piers  aud  a  12-foot  channel,  $201,852.31,  '73,  250. 
Pliysicai  Ciiaracteristics. 

General,  of  Pensaukee  River,  Harbor,  and  outside  ree^  '73,  249, 251. 
Plan. 
By  Assistant  W.  J.  Bryson,  extension  of  existing  piers  to  9  or  12  feet  of  water,  '73» 


422  INDEX  OF 

PSliSAITKEB  BITER,  l¥I6«-^<mtiiuied. 

Private  and  Corporate  DForlL. 

A  pile  pier  filled  with  slabs,  1,000  feet  in  length,  to  5  feet  of  water ;  also  1,500  feet 
of  slab  pier  across  the  marsh ;  dredging  channel  to  9  feet  in  depth :  at  a  totil 
cost  of  140,000,  '73,  250,  251. 
SnrveT. 

1872.  Directed  by  Mi^.  D.  C.  Houston,  made  by  Assistant  W.  J.  Biyacm,  '73.  36^  850. 


PEN TWATEB  BLABBOB,  MICH.— iMPROvsBfENT  or. 

Appropriations* 

1*7 155.000, '67,  25. 

1809  (allotted) 17,820,  '69,  22. 

1870 10,000, '70,  41. 

1871 10,000, '71,  39. 

1872 30,000,  '72,37. 

1873 20,000, '73,  37. 

1876 10,000,  '76,  i,  101. 

1878 10,000, '78,  121,1206. 

1879 6,000, '79,63,1611. 

Total  to  1879 $168, 820. 

List  of  appropriations,  '74,  i,  181 ;  '76,  ii,  478;  '79, 1611. 
Gommerce. 
Importance  of  harbor,  '68,  130.    Benefits  of  improyement,  '67,  113;  '68|  130. 
STATiOTice,  '67,  113;  '68,  130;  '69,  90;  '70,  133;  '71,  143;  '72,  188;  '73,  269:  '74. 
i,  180;  '75,  i,  249;  '76^  ii,  478;  '77,  90d;  '78,  1206;  '79,  1610. 
Contracis. 
1867.  P.  M.  Danahar,  materials,  '67.  59,  114.    T.  J.  Van  Wagoner,  materials,  '67. 
59, 114.    P.  N.  Gere,  materials,  '67.  59.  114.    Hasbrouck  &  Conro,  labor,  '67, 
59, 114.— 1869.  Robert  Rogers,  materials  and  labor,  '69.  69.    Charles  Fitzaim- 
mons,  materials  and  labor,  '69,  89.-1870.  G.  P.  Adams  &  Bro.,  stone,  '71, 140, 
141.— 1871.  Hnrley  &  Corlett,  materials  and  labor,  '71,  140,  143.    T.  S.  White, 
dredging,  '71,  140,  143.    Pierce  &  Whaling,  materials,  '71,  140,  143.    G.  P. 
Adams  &  Bro.,  stone,  '71, 140, 143.— 1872.  T.  8.  White,  material  and  labor,  '73» 
267.— 1873.  T.  8.  White,  material  and  labor,  '73,  267.— 1876.  Sqnier  &  White, 
material  and  labor,  '77,  907,  908. — 1877.  Sq aier  &  White,  dredging,  removal  of 
old  slab  pier  and  building  revetment,  '78.  1205. — 1878.  Sqnier  &  White,  dredg- 
ing, removal  of  old  slab  pier  and  building  revetment,  '79,  1609. 
Abstracts  of  bids,  '69,  89;  '71,  141,  142;  '73,  268;  '77.  909. 
Abstracts  of  contracts,  '67.  59.  114;  '68,  131;  '69,  89;  '73,  268;  '77,  909. 
Documents.    (Not  published  in  reiM>rt8.} 

H.  Doc.  70,  39th  Cong.,  2d  Sess. 
Engineers. 
Chief  of  Engineers. 
Reports,  H.  Doc.  70,  39th  Cong.,  2d  Sees.,  '67.  25;  '68,  34;  '69,  31;  '70.  41;  '71, 
39;  '72.  37;  '73.37 ;  '74,  i,  43;  '75,  i,  48;  '76,  i,  101;  '77, 10b;  '78,  121;  '79. 
63. 
Engineers  in  Charge. 
Mai.  J.  B.  Wheeler,  1867-'69.    Reports,  '67,  112 ;  '68,  130. 
Capt.  F.  U.  Farquhar,  1869-72,  '69,  89,  101 ;  '70,  132 ;  '71, 140 ;  '72,  179. 
Capt.  8.  M.  Mansfield,  1872-'—.    Reports,  '72,  187;   '73,  267;  '74,  i,  179;  '75,  i, 
249;  '76.  ii,  478;  '77,  907;  '78,  1205;  '79.  1609. 
Assist  ANX 
Capt.  A.  Mackenzie.    Reports,  '67,  112;  '68. 130. 
listimates. 
By  Captain  Mackenzie,  $327,713.40,  '67.  25,  113:  '68,  130;    74,  i,  179,180;  '76.  ii, 

478;  '77.  908.    Modified,  '78,  1205;  '79,  1610. 
By  Major  Wheeler,  for  dredginjer,  |40,000,  '69.  31,  89 ;  '70,  41,  133;  '74,  i,  179. 
By  Captain  Farquhar,  for  repairs  and  reyetment,  $54,780;  '71,  141 ;  '72,  187. 
By  Captain  Mansfield,  additional  for  completion,  tp24,780,  '72,  37,  187.    Removal 
of  old  and  construction  of  new  revetment  on  north  side  and  pier  <ixten8toD, 
$49,200, '75, 1,48,249. 
Financial  Statements. 
•67.25,113;  '68.  34,35,131;  '69,31,90;  '70.  41.132,133:  '71,  39,140;  '72.  37,179, 
187;  '73.  37,267;  '74,  i,  A1«0;  '75.  i,  48,250;  '7^  i,  101,  U,  478;  '77,  m 
908;  '78,' 121, 1206;  '79,  63,1611. 


BIYEBS  AND  HABB0B8. 


428 


PEMTITATBB 

OperaUoos. 


MARBOB,  ]nGB.-CoiitiBiiecL 


• 

North  8ide.|  South  side. 

Dwdg. 
ing. 

BenutfkB. 

Ymt. 

1 

i 

1 

i 

1 

1887-*68 

L./L 

L./t. 

^ijf 

L./L 

15,944* 
22.flB2 

Cribs  boilt  at  Lndington  snd  towed  to 
Pentwater.  Work  pooily  done. 

'0e,n4,  i?(h  '74,  i 

1868-'68 

258 
82 

n9E'7c,M.  4m 

»80.  31.  m  ■  '74.  i. 

18e»-70 

100 

440 

Repairs.    Sfficienoy  of  north  pier 

Repairs. 

l7Bi7&.  y,47BL 
70.  4t    Ili2   133* 

1870-*71 

74.  i,  im  :  7*}, 
11,  480. 
'71,  in)  141)   74,  i, 

1871-72 

30 

1(10  1  7e,ii,iS0, 

7a  lii  n*'  74,  i 

1872-73 

1,042 
95 

82,882 

1,882  feet  old  pier  temoTed  and  dredg- 

100  net  snperstractore  north  j^er.    Re- 
TOtment  oompleted. 

RepaSrs  by  A'svd  labor .VT. 

73.a7.207;  '74,J. 

1873-74 

100 

lK0;7fr,ii.4<il* 
74,   i,    i^     tBO' 

1874-75 

3,190 

7«.  fl,  431. 
75, 1  48  24&K 

1875-78 

7C,  i  101  i  11, 178, 

1878-'77 

7,230 
15^901 

18,022 

T-do.-l 

*77j  I0f[  W7 

1877-78 

552 
800 

Pier-heads  teballasted;  88  ooida  stone 

used.    Repairs. 
Repairs....:. 

'78,iaLlil05*'T9, 

1878-79 

ihi. 

'79, 83,  1809. 

1868-^69.  Work  damaged  by  storms,  '69,  31,  90. 

1870-71.  Soath  pier  breached,  '71,  39.    Bad  conditioil  of  harbor,  '71,  140. 

1874.  North  pier  breached,  '75,  i,  940. 

1875.  Piers  damaged  by  colliding  steamers,  '76,  ii,  478.  List  of  repairs  made,  '76, 
ii,  478. 

History  of  or^erations,  '74,  i,  179 ;  '76^  ii,  479 ;  '79, 1611.    Abstracts  of  materials  used 
and  work  done,  '67,  113;  '68,  131 ;  '70,  13S;  '71,  140;  '72,  179. 
Physical  CtaaracterlsUes. 

General,  of  Pentwater  Harbor,  '68, 130;  '76,  ii,  479.    Cause  of  shoalin|rof  channel, 
'72,  179.    Advance  and  recession  of  shore  line,  '76,  ii,  480,  481.    f^ifect  of  de- 
nuding the  sand  hills,  '73»  267.    Peculiarities  of  the  harbors  of  Frankfort  and 
Pentwater,  '76,  ii,  481. 
Priirate  and  Corporate  DFork. 

Previous  to  1868.  Bridge  pier  on  the  north  side  filled  with  slabs;  also  repairs,  '68, 
130.    Very  irregular  and  inferior  work,  '68, 130.    Dredging,  '69,  31 :  '76^  ii,  480. 

1873.  250  linear  feet  substantial  dock,  Joining  government  revetment,  built  by  the 
Chicago  and  Michigan  Lake  Shore  Railroad  Company,  '73,  267 ;  '76,  ii,  481. 
Projects. 

By  Major  Wheeler,  for  extension  of  north  and  south  piers  for  a  distance  of  1,280 
feet ;  abMidonment  of  old  slab  pier  recommended,  '67, 112, 113 :  '68»  130.  Modi- 
fied to  increase  the  width  of  the  present  outlet  from  76  feet  to  150  feet,  close  pil- 
ing 2,120  linear  feet,  and  2,560  linear  feet  pier  work,  utilizing  a  portion  of  the  old 
work ;  also,  dredging  to  12  feet  of  water ;  estimated  cost,  $327,713.40,  '67,  25, 113: 
'68»  34,  130 ;  '74,  i,  179:  '76,  ii,  478,  479.  Recommendation  of  removal  of  old 
south  slab  pier  renewed,  '69,  31,  89;  '70,  41,  133;  '74,  i,  179,  180. 

By  Captain  Farquhar,  1871,  for  widening  the  channel  and  new  revetment,  '71, 
39,  140,  141. 

By  Major  Mansfield,  1875,  removal  of  old  north  slab  revetment,  1.500  linear  ftet, 
and  replacing  it  with  pile  revetment,  '75,  i,  48,  249: '76^  ii,  478;  '77,  907. 

For  dredging,  1^6,  and  repairs,  '76,  ii,  478.    R^nm^  of  plans  and  projects,  '74,  i, 
179.    Comparison  of  finished  work  with  that  first  projected,  '76,  ii,  478,  481. 
Svnreys. 

1666.  Under  direction  of  Major  Raynolds,  '76,  ii,  479. 

1869-70-71.  Under  direction  of  Captain  Farquhar,  '76,  ii,  480.  Memoranda  of 
soundings,  '76,  ii,  479,481. 


PEBE  MAB^tUETTE,  MICH.— (See  Ludington  Harbor.) 


4S4  uaasx  of 

PER^IUIMAlf 8  RITBR,  If*  €•— IifFBOVEifXiiT  of. 

Appropriation. 

1876,  ^,500,  •77,  66. 
Commerce. 

Commercial  Importance  of  vicinity,  '76,  i,  361. 

Statibtics,  '76, 1,  361;  '79,  626. 
Engineers. 

Chief  of  Engineebs. 
Reporte,  '76,  i,  68;  '77,  66;  '78^  74;  '79,  87. 

Engineer  in  Charge. 
8.  T.  Ab#rt,  U.  8.  C.  E.,  1875-'—.    Reports,  '76,  i,  361 ;  '77,  367 ;  '78^  538;  '79,  696. 
Bstimates.    (See  Projects.) 
Financial  Statements. 

'77,  66^  3U8;  '78^  74,  639;  '79,  87,  686. 
Operations. 

li877-'78,  79  stnmps,  cypress  knees,  and  logs  removed,  '78,  539;  '79,  G26. 
Physical  Characteristics. 

General,  '76;  1,  361.    Character  of  river  bed,  '78^  539. 
Project. 

By  8.  T.  Abort,  U.  8.  C.  E.,  for  removal  of  logs  and  debris  accomulated  aboat  them, 
at  an  estimated  cost  of  |2.000,  '76, 1,  861 ;  '77,  66. 
Snrveir. 

1875.  Examination  nnder  the  direction  of  8.  T.  Abort.    Report,  '76,  i,  36L 


PETAIiUlHA  CBEEKt  CAIj.— 8nrvey  ordered  by  act  of  March  3, 1879,  '79, 

179. 


PETIT  JEABT  BIVEB,  ABK.— Examination  of. 

Commerce. 

Justification  of  improvement,  '71,  353,  354.    Navigation  dependent  on  baokwatei 
of  the  Arkansas  River,  '71,  354. 
Enirlneers. 
Chief  of  Engineers. 

Reports,  '70,  31,  66 ;  '71,  59. 
Engineer  in  Charge. 

Lieut.  Col.  W.  F.  Raynolds.    Report,  '71,  350. 
Assistant. 
J.  Strasser.    Report,  '71,  351. 
Estimates.    (See  Plans.) 
Physical  Characteristics. 

Described,  '71,  350,  351,  352.    List  of  obstructions,  '71,  351,  353. 
Plan. 
By  J.  8trasBer,  fw  improvement  by  the  removal  of  obstructions,  snch  as  trees, 
snags,  etc. ;  estimated  cost,  $66^400 ;  not  considered  practicable  by  Colonel  Ray- 
nolds, '71,  351,  363. 
Sunrey. 
1870-71.  By  J.  Strasser,  under  dirootion  of  Lieutenant-Colonel  Raynolds,  '70^  31, 
36;  '71,59,351. 


PHILADEJLPHIA9  PA.— Establishment  and   regulation  of  the  Port 

Warden's  Line. 

Engineers. 

Chief  of  Engineers. 

Reports,  '73,  83,  886 ;  '74,  i,  93. 
Board  of  Engineers. 
Convened  in  April,  1873.    Considered  the  subject  of ''  the  imperfect  and  uncertain 
condition  of  the  Port  Warden's  Line  of  Philadelphia  and  adjacent  waters." 
Recommended  that  the  subject  be  referred  to  the  municipal  authorities  of  Phil- 
adelphia, '73,  887. 
(Colonel  Woodruff,  Lieutenant-Colonels  Wright,  Newton,  and  Kurtz,  and  Mi^or 
Craighill.) 
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PHIIiADEUPHIA,  PA.-Oontinaed. 

SiiffliieeTS— Continued. 
Engineers  in  Chaeoe. 
Lieut.  Col,  J.  D.  Kurtz.    Beporte,  '74,  «,  145,  146;  '11,  270. 
Capt.  William  Ludlow  in  temporary  charge,  1877,  '78^  431. 
Col.  J.  N.  Macomlv    Reports,  '78^  443 ;  '79.  462. 

1878.  By  United  States  Coast  Survey,  '78,  443. 


PINE  AND  ST.  CIiAIB  BITEBS,  IlIICH.— Improvement  of  their 

JUNCTION. 

(See  also  Fine  Biver  and  St.  Clair  Biver.) 

Appropriations. 

1875,$5,000, '75,  i,  280. 
Commerce. 
Bequirements  of  commerce  discussed,  '73,  306. 
Statistics,  '75,  i,  280;  '76,  ii,  542. 
Contracts. 
For  dredging,  awarded  and  work  under  it  satisfaotorilj  executed ;  appropriation 

exhausted  and  work  stopped,  June  10,  1876,  '76,  ii,  541. 
Abstracts  of  bids,  '76,  ii,  541. 
Engineers. 
Chief  of  Engineers. 

Beports,  '73,  41,  42;  '75,  i,  52;  '76,  i,  106. 
Engineer  in  Charge. 
M%j.  G.  Weitzel,  1873-76.    Beport  on  survey,  '73,  306.    Orders  reconnaissance, 
'75,  i,  280.    B^ort, '76,  ii,  541,  542. 
Assistants. 
H.  A.  Ulffers.    Beport,  '73,  306. 
Capt.  A.  K.  Lee.    Beport,  '76,  ii,  541. 
Estimates. 
No  original  estimate  made ;  $5,000  appropriated  and  the  work  was  completed  for 
that  amount,  '76;  11, 542. 
Financial  Statements. 

'75,  i,  280;  '76,11,542. 
Operations. 
1875-'76.  Dredinug  under  contract  awarded.    Work  commenced  December  1, 1875 ; 
suspended  December  20, 1875;  resumed  April  20, 1876;  completed  June  10, 1876. 
A  channel  through  the  bar  of  12  feet  in  depth  and  9  feet  depth  of  channel  in 
river  was  securMl,  which  is  ample  to  meet  all  the  requirements  of  navigation, 
'76,  ii,  541,  542. 
Pliysical  Cliaracteristics. 

Described,  '73^  306;  '75,  i,  280;  '76,  ii,  541. 
Project. 
By  Major  Weitzel,  1875,  for  removal  of  a  bar,  by  dredging  at  the  mouth  of  Pine 
Biver,  and  clearing  a  channel  up  the  river  as  far  as  the  appropriation  would 
admit,  '76,  i,  105,  li,  541,  542. 
Surveys. 
Ordered  by  act  approved  March  3. 187.3,  asogned  to  Mi^.  G.  Weitzel,  '73,  41,  42; 
made  under  ms  direction  by  Assistant  uT  A.  Ulffers,  in  August,  1873.    Beport 
'73,  306. 
1875.  Beconnaissance  by  order  of  Miyor  Weitzel,  '75, 1,  280* 


PINE  BIVEB,  Saginaw  Bay,  MICH.— Survey  of. 

Commerce. 

Statistics,  '73,  302. 
Enirineers. 

Chief  of  Engineers. 
Beports,  '70,  32,  46;  '71,  45;  '72,  42;  '73,  41. 
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PINE  BJTBB,  Safflnaw  Biny,  IIICH.— Continued. 

EnSineera— Continaed. 
Engineer  in  Charge. 
Maj.  0.  M.  Poe,  1870-73.    Reports,  »7a;  188 ;  '73,  300, 

AggtRXANT 

H.  A.  UlJBFera.    Report, '73.  301.  i 

Estimates.    (See  Plans.) 
Plans. 

By  M%ior  Poe,  1871.  for  dredging  a  channel  throngh  the  bar  at  the  month  of  the 
river  7  feet  in  depth ;  estimated  cost,  $7,500,  '71,  188. 

By  H.  A.  Ulffers,  1873,  for  dredging  a  channel  through  the  bar  at  mouth  of  the  rirer 
9  feet  in  depth ;  estimated  cost,  if  bottom  is  rocky,  9^,300 ;  if  free  from  rock, 
$12,740,  '73,  301.  '*  The  harbor,  if  made,  can  be  of  no  general  importance,  and 
is  not  required  as  a  harbor  of  refuge."  Extract  from  reports  of  Major  Poe,  '71, 
189;  '73,301. 
Surveys. 

1857.  By  officers  of  the  Lake  Survey,  '71,  188. 

1872.  By  H.  A.  Ulffers,  under  direction  of  Mi^or  Poe.    Report,  '73,  300,  SOL 


P£.ATTSBirBO  HABBOB,  Hi.  T.-Improvxmbht  of. 

Appropriations. 

1836 $10,000, '66,  iii,  29. 

1837 10,000, '66,  iii,  29. 

1838 27,500, '66,  iU,  29. 

1844 10,000, '66,  iii,  29. 

1864  (allotment) 2, 000,  '66,  i,  57,  iii,  29. 

1867 26,000,  '67.  234. 

1870 10,000,  '70,  56,  222,  224. 

1871.. 15,000, '71,53. 

1872 10,000,  '72,  48,  27L 

1873 10,000,  '73,  49. 

1874. 5,000,  '74,1,56,274.  I 

1879 2,000,  '79,65,395.  \ 

Total  to  1879 $i;<7, 500. 

Commerce. 

Statistics,  '67,  235;  '68,  294 ;  '69,  183 ;  '75,  i,  352. 
Contracts. 

1867.  Luther  Whitney.    Repairs  of  breakwater,  '67,  242. 

1868.  Emory  R.  Seward,  dredgins,  at  35  cents  per  cubic  yard,  '68, 295 ;  '69, 182, 184. 

1872.  James  D.  Leary,  construction  of  breakwater,  at  $91.66  per  linear  foot,  '73, 

393 ;  '74,  i,  274.  I 

1873.  Luther  Whitney,  construction  of  breakwater,  at  $94  per  linear  foot,  '73,  394; 

•75,  i,  352.  1 

Abstracts  of  bids,  '67,  242;  '68,  295;  '69,  184;  '71,  254,  255;  '73,  393,  394. 
Documents*    (Not  printed  in  reports.) 

Relating  to  the  improvement  prior  to  lbi36. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66,  i,  2,  iii,  17,  29;  '67.  17,  34;  '68,  48;  '69,  42;  '70,  55;  '71,  58;  '72, 
48;  '73,  49;  '74,  i,  56;  '75,  i,  60;  '76,  i,  57;  '77,  51;  '78,  57;  '79,  65. 
Engineers  in  Charge. 
Mf^j.  C.  E.  Blunt,  1864,  '66^  i,  56, 57. 

Capt.  C.  B.  Reese,  1865,  '66,  i,  57,  iii,  17.    Reports,  '66,  iv,  181 ;  '67,  249. 
Lieut.  Col.  C.  E.  Blunt,  1867.    Report,  '67,  &4, 242. 
Capt.  J.  W.  Barlow,  1868-^69,  '68,  48.    Reports,  '68,  293 ;  '69,  181. 
Lieut.  Col.  John  Newton,  1870-'—,  '70.  65.    Reports,  '70,  222,  224 ;  '71,  254;  '72. 

271;  '73,  393;  '74.  i,274;  '75.  i,  352;  '78,  420;  '79.  395. 
Capt.  James  Mercur,  in  temporary  charge,  '77,  48.    Report,  '77,  252. 

.A^SISTANf^ 

Lieut.  C.  J.  Allen,  '67,  234.    Report,  '67,  249. 
D.  White.    Report,  '77,  252. 
Estimates. 
By  Captaiu  Reese,  1866,  for  repairs  of  breakwater.  $25,512.20,  '66,  iii,  17,  !▼,  181; 
for  entire  permanent  completion,  $26,500,  '66,  iii,  29 :  in  1667,  for  dredging  to 
9  feet,  $12,500,  '67,  249. 
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PliATTSBUBO  HARBOR,  JX.  T.— Contintied. 

Esttmates  —Continued. 
By  Lieutenant  AUen,  18b7,  for  dzedging  to  13  feet,  $82.9^.50.  '67,  234,  250. 
By  Colonel  Blunt,  1867.  for  dradging,  |il,000  to  fSa^OOO,  *67,  34, 234. 
By  Captain  Barlow,  la68L  for  revetment,  extension  of  breakwater,  and  dredging, 

$50,000,  '68,  2d4. 
By  Lieutenant-Colonel  Newton,  ISTO^for  extension  of  breakwater,  revetment,  and 

dredging,  16^,000,  '70,  224.    In  1872,  for  repairs  and  extension  4>f  breakwater, 

|15,(W0,  '72,  271.    In  1679,  to  complete  required  dredging,  |i3>000,  '79,  395. 
Financial  StatententSr 
'66,  iii,  17 ;  '68,  294  j  '69,  42,  182;  '70,  55,  222:  '71,  53;  '72,  48,  271;  '73,  49:  '7^ 

i,  56,  274;  '75,  i,  61,  353;  '76, 1,  57;  '77,  51,  253;  '78,  57,  421 ;  '79.  65,  395. 
Operations. 
fSariy  history  of  operations,  '67,  235 ;  results  to  1865,  a  breakwater  854  feet  long  of 

timber  cribs  39  feet  wide  on  top,  with  batter  on  shore  side  of  2  upon  1,  '66^  iii, 

17,  iv,  181. 
1865.  Repairs  to  breakwater,  '66,  i,  56,  57. 
1866-'67.  Repairs  under  contract,  '67,  34,  234. 
1867-^68.  Repairs  to  breakwater  completed,  '68,  48,  293. 
1868-'69.  Dredging  to  attain  depth  of  7  feet,  '69,  42,  182. 
1869-^0.  Operations  suspended,  '70;  55. 

1870-71.  Crib  94  feet,  in  extension  of  breakwater,  snnk,  '71,  52,  254. 
1871-^2.  Crib  150  feet  sunk  and  94  feet  superstructure  built,  '72,  48,  271. 
1872-^3.  Crib  100  feet  sunk,  150  feet  superstructure  built,  '73,  393,  394. 
1873-74.  Crib  56  feet. sunk,  100  feet  superstructure  built,  '74,  i,  56,  274. 
1874-75.  56  feet  superstructure  built,  repairs  to  old  breakwater,  '75,  i,  60,  352. 
1875-76-77.  Operations  suspended,  '76,  i,  57;  '77,  51,  252. 
1877-78.  Repairs  to  breakwater  and  dredging,  '78^  57,  420. 
1878-79.  Operations  suspended,  '79,  65,  ^. 
PiiTSieai  Ciiaracteiistics. 
'67,  235,  249;  '68,  293;  '78,  421. 
Priirafe  and  Corporate  Work. 
Several  hundred  feet  of  wooden  revetment  built  by  New  Tork  and  Canada  Rail- 
road Company,  a  benefit  to  the  harbor,  '77,  253. 
Projects. 
By  Captain  Reese,  1866,  for  repairs  of  breakwater;  estimated  cost,  $25,512.21,  '66, 

iv,  181 ;  '67,  235. 
By  Captain  Barlow,  1868,  for  dredging,  revetment,  and  extension  oi  breakwater 

300  feet ;  estimated  cost,  |50,000,  '68,  294 ;  '69,  182. 
By  Lieutenant-Colonel  Newton,  1870,  for  change  in  direction  of,  and  extension  of 

breakwater  400  feet;  estimated  cost,  |65,000,  '70,^222,  224;  in  1877,  dred^ng 

shoal, '77.  253;  '^9,395. 
SnnreTS. 
1867.  Under  direction  of  Captain  Reese,  by  Lieut.  C.  J.  Allen.    Report,  '67,  249. 
1870.  Under  direction  of  Lieutenant-Colonel  Newton,  '70l  222,  224. 
Maps. 
Of  Northern  and  Northwestern  Lakes,  showing  location  of  harbor,  '66,  i. 


FliATTSmOlTTHy  NEBB.— (See  Missouri  River.) 


PliTnOITTH  BEJkCH  AND  HABBOB^  ISASS.— Improvebcent  of. 

Appropriations* 

1824 $20,000  00.  Act  of  March  26. 

1825 5,712  00.  Act  of  March  3. 

1826 13,184  90.  Act  of  March  25. 

1830 1,850  00.  Act  of  April  23. 

1831 2,820  00.  Act  of  March  2. 

1832 2,500  00.  Act  of  July  3. 

1833 600  00.  Act  of  March  2. 

1834 2,000  00.  Act  of  June  28. 

1835 700  00.  Act  of  March  3. 

1836 500  00.  ActofJuly4. 

1838 2,400  00.  Act  of  July  7. 
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PLTMOUTH  BEACH  AHD  HARBOR,  HIASS.-Contiinied. 

Appropriations— Continued. 

Ib52 $5,000  00.    AiCt  of  Angnet  30. 

1864  (aUotment) 7,600.00,  '68,  eS;  '6$  58,  411;  '76,  i,  17a 

1866  (allotment) 8,300  00,  '66,  ii,  sM,  28:  '76^  i,  176. 

1870 10.000  00/70,79;  '71,  fe,  893. 

1871 10,000  00, '71,95,  895;  '72,94a 

1872 2,500  00,  '72,  93,  94a 

1873 3,000  00, '73,  1099, 

1874 5,000  00, '74, 1,  115,  ii,  334. 

1875 10,000  00,  '75,  i,  120,  U,  415. 

1878 5,000  00, '78^45,221. 

1879 3,600  00,  '79,  51, 273. 

Total  to  1879 fl^,  066  90. 

Summary  of  appropriations  since  1866,  '79,  272. 
Commerce. 
Requirements  of,  '76,  i,  181. 
Statistics,  '68,  804 ;  '70,  468;  '74,  Ii,  350. 
Contracts. 
1866.  James  and  WiUiam  Hall,  1,300  feet  of  breakwater,  |4,736,  '66,  ii.  28.— 1870. 
J.  £.  and  G.  Bowlev,  1,700  feet  of  bmsb  bulkhead  and  Jetties,  '71,  893.~18n. 
George  Clapp,  2,000  tons  of  granite,  at  |2.25  per  ton,  '71,  895.    James  A.  Blais- 
dell,  450  feet  of  bulkhead  and  Jetties,  at  |3.86  per  foot,  '71,  895.— 1875.  A.  B. 
Wright,  dredging,  at  23  cents  per  cubic  yard,  '75,  ii,  415. 
Abstracts  of  bids,  '69,  412;  '71,  894 ;  '75,  ii,  415. 
Defense. 
Plymouth  and  Duzbury  Harbois  protected  by  field  works  on  Gurnet  and  Saquish 
Head,  '67,  466. 
En§:ineers. 
Chikf  of  Enoineeiis. 
Reports,  '66,  i,  7,  ii,28;  '67,  46;  '68,68;  '69,  58;  '70^  5«;  '71,  74;  '72,  93;  '7^ 
106;  '74,  i,  116, 117 ;  '75,  i,  119;  '76,  i,  46;  '77,  40;  '78^  46;  '79,  50. 
EXaiNEERS  IN  Chabqe. 
Col.  J.  D.  Graham,  1865,  '66.  i,  36. 
M%j.  G.  H.  Mendell,  1866,  '66,  ii, 28. 
Capt.  J.  A.  Smith,  1867^69,  '67,  46.    Report,  '69,  410. 
MaJ.  D.  0.  Houston,  1869-'70.    Reports,  '69,  410;  '70,  456. 
Lieut.  Col.  J.  G.  Foster,  1870-^1.    Report,  '70,  467. 

Lieut.  Col.  G.  Thom,  1871-^— .    Reports.  '71,  893;  '72,  948;  '78,  1098;  '74^  ii, 
323,348;  '75,  ii,413;  '76,  i,  177;  '77.  184;  '78,  281;  '79,271. 

A  flOfafA  NT 

Sophus  Haagensen,  '73, 1099.    Report,  '74,  ii,  349. 
Estimates. 

By  Mi^or  Mendell,  1866,  for  breakwater  and  ietties,  |8,300,  '66^  ii^  28. 
By  Captain  Smith,  1868,  for  permanent  completion,  save  repairs,  ^,000,  '68b  ^04. 
By  Ma3or  Houston,  1869,  for  1,200  feet  of  breakwater,  and  repair8r$30,000,  '70^  458. 
By  Lieut.  Colonel  Thorn,  1879,  for  completion  of  existing  project,  |21,500,  '79,  27a 
Financial  Statements. 
'66^  ii,  28:  '67,  46;  '68,  803;  '69,  58;  '70,  79,  459;  '71,  95,893;  '72,  93,948;  '73, 

105,1099;  '74,  1,115, ii, 324;  '75, 1,120, ii, 415;  '76,  i, 46, 181;  '77,41,188;  '78^ 

45,221;  '79.51,273. 
Operations. 
History  of  ojierations,  '69,  410;  '70,  446;  '75,  ii,414;  '76L  i,178;  '77,  185. 
1866-'67.  1,.')00  linear  feet  of  breakwater  completed,  '67,  m;  '69,  410. 
1867-'68.  Slight  repairs,  '68,  803. 

1868-'69.  Construction  of  cribs  and  repairs  by  hired  labor,  '69,  58, 411. 
1869-70.  Construction  of  brush  bulkhead  and  jetties,  by  contract,  '70,  78, 467. 
1870-71.  1,700  linear  feet  of  bulkhead  and  Jetties  consthieted ;  repairs  to  old  works, 

'71,95.893. 
1871-72.  614i  linear  feet  of  brush  bulkhead  and  Jetties  constructed;  2,028  tons  of 

stone  placed  on  stone  bulkhead :  repairs  and  planting  of  beach  grass,  '72, 93, 948. 
1872-73.  200  linear  feet  of  brush  bulKhead  and  Jetties  constructed ;  repairs,  and 

10,000  hills  of  beach  grass  planted.  '73,  105, 1099. 
1873-^4.  Construction  of  3,000  linear  feet  of  brush  and  stone  groins,  534  linear  feet 

of  bnish  groins ;  repairs  and  10,000  hills  of  beach  flprass  planted,  '74,  i,  115,  ii,  323. 
1874-75.  Works  repaired  and  strengthened,  '75,  i,  119,  il,  414. 
1875-76.  Dred^ng  of  channel  100  feet  wide  by  6  feet  deep  to  Plymouth  wharves; 

repairs  to  beach  protection,  '76,  i,  46, 181. 
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PI^TlHOirTH  BBAC»  AND  HARBOR,  l!IA88.-Continaed. 

Opcrattons—Continaed. 
187&-77-'78.  Operations  suspended, '77,  40;  '78^45. 

1878-79.  Extension  of  stone  balkhead  and  repair  of  Jetties;  1,648  tons  of  stone  and 
35  cords  of  brash  osed,  '79,  51,272. 
Physical  €taaracteristies« 
Description,  '67,  4tf ;  '69,  411;  '70,  456,456;  '71,  893;  '75,  ii,413;  '76.  i,  177*;  '77. 
184;  '78,219;  '79.271. 
Plans. 
By  Sophns  Haagensen,  1874,  for  dredging  a  good  beatins  ohanneL  '74,  ii,  350. 
By  M%jor  Houston,  1669,  for  a  breakwater  of  stone,  or  hwon-coignet,  '70.  457, 458. 
Private  and  Corporate  Wori£« 
Constniction  and  repairs,  1868,  by  the  State  authorities,  at  an  expense  of  |2,000,  *6B, 
804;  '69.  410;  '76.  i.l78;  '77,  185. 
Projects. 
By  Msyor  Mendell,  1866.  for  breakwater  and  Jetties,  '66,  ii,  28. 
By  Capt.  J.  A.  Smith,  1868,  for  a  stronger  work,  consisting  of  cribs,  '69.  804;  '69 

411;  '70,456. 
By  M^or  Houston,  1869,  for  bulkhead,  with  Jetties  in  firont  and  rear,  '70^  457. 
By  Lieutenant-Colonel  Thorn,  1874,  for  dredging  channel  100  feet  wide  by  6  feet 
deep,  '75,  ii,  414.    Modified,  1876,  for  dredging  a  basin  8  feet  in  depth,  '76^  i, 
181 ;  '77,  188;  '78,  221. 
Surveys. 
1866.  Examination  by  Mbjot  Mendell,  '66.  ii,  28;  '67,  456. 

1872.  By  Sophus  Haagensen,  under  direction  of  Lieutenant-Colonel  Thorn,  '73. 
109^.    1874.  Besurvey.    Report, '74^  ii,  34fc<,  349. 


POCOMOKE  BITER,  MD.— IifPRoyxxBST  of. 

Appropriations. 

1878 $10,000, '79,  77. 

1879 2,500, '79,  77. 

Contracts. 

1878.  With  Daniel  Constantino,  for  dredging,  at  23  and  26  cents  per  cubic  yard, 

•79,  507. 
Abstracts  of  bids,  '79,  507. 
Engineers. 
Chief  of  Engineers. 

Report,  '79,  77. 
Engineer  in  Charge. 
Mi^.  W.  P.  Craighill,  1878.    Report,  '79,  505. 

AiSSISTANT. 

G.  W.  Parsons,  1878,  '79,  505.    Report,  '79, 507. 
Estimates.    (See  Pniject. ) 
Financial  Statements. 

'79,77,507. 
Physical  Characteristics. 

General  description,  '79,  507.    Obstructions,  abrupt  bends,  nairow  and  crooked 
channels,  bars  and  shoals,  sunken  stumps,  etc.,  '79,  508.    Tides,  '79,  509. 
Project. 
By  Migor  Craighill,  for  dredging  channel  and  for  removal  of  obstructions,  at  an 
estimated  cost,  originally,  of  $7,851.25,  subsequently  increased  to  $9,975.53, '79, 
505,  506,  509,  510. 
SnrveY' 
1878.  By  G.  W.  Parsons.    Report,  '79,  507. 


POINT  JUDITH  LiAKE,  B.  I.— Survbt  of. 

Enifineers. 

Chief  of  Engixevrs. 

Reportd,  '73,  93;  '74,  i,  103. 
Engineer  in  Charge. 

Maj.  G.  K.  Warren,  1873.    Report,  '74,  ii,  286. 

A  aoiaxANT 

C.  R.  Mather,  1873.    Report,  '74,  ii,  287. 
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POUf  T  JUDITH  liAMK,  WU  l.-0(iiiti]nwd. 

Phyftical  Characteristics. 

General,  '74,  ii,  2«7  ,288.    Changes  that  have  taken  place,  '74,  ii,  388. 
Plans. 
By  C.  R.  Mather,  (1)  for  making  a  nayigable  conneotion  with  the  ocean  by  means 
of  a  canal  and  look  between  the  pond  (lake)  and  the  ocean;  (2)  for  enlaiging 
the  pi^aent  breach  by  dredging,  '74,  ii,  288. 
Sarrey. 
1873.  By  C.  R.  Mather.    Report,  '74,  ii,  287. 


POIVTCHABTHAlUr  SHIP-CAIf  JX.— (See  Batou  &t.  John,  btc.) 


PORTAOE  IjAKE,  Manisiee  €0.9  IIII€H[»— Harbor  op  bxfugk. 
Appropriation. 

1879,  $10,000,  '79,  166. 

Commerce. 

Ayailabllity  and  importance  as  a  harbor  of  reftige,  '79,  1696^  1637.    Benefit  of  the 
improvement  to  commerce,  '79,  1637.    Letter  from  A.  W.  Fair  relatlTe  to  the 
improvement,  '79,  1638. 
Statistics,  '79, 1639, 1640. 
Engineers. 
Chief  of  Enoineebs 

Reports,  '78,  124 ;  '79, 16G,  167. 
Engineer  in  Charge. 

Maj.  S.  M.  Mansfield.  1878-^—,  '78^  124.    Report,  '79.  1634. 
Assistant. 
Robert  Stiohmann,  1878.    Report,  '79,  1636. 
Estimates.    (See  Project. ) 
Financial  Statements. 

'79,  166,  1615. 
Physical  Cliaracteristics. 
General  description,  '79,  1635, 1637.    Peculiar  configaration  of  the  ooaat ;  effects  of, 
'79,  1637. 
Private  and  Corporate  DForic. 
The  natoral  outlet  being  closed  by  a  dam.  which  cansed  a  rise  in  PortM^e  Lake,  a  ditch 
was  cut  in  1871  across  a  narrow  neck  of  land,  which  rapidly  widened  to  500  ftet 
by  the  sconr  of  the  rushing  waters,  '79,  1637,  1639. 
Project. 
By  Miuor  Mansfield,  for  dredging,  construction  of  pile-revetment,  pile  and  crib  piers, 
at  an  estimated  cost  of  $189,860,  '79, 1634,  1636, 1638. 
Snrvey. 
1878.  By  Robert  Strohmann.    Report,  '79, 1636. 
Maps. 
Of  survey  of  Portage  Lake,  '79,  1636.    Sketch  of  Portage  Lake  and  vicinity,  '79. 
1638. 


POBTAOE   IiAKE   AiVD   I.AKE    9VPEBIOB    ffiUP-CAHAI..- 

Survey  ordered  by  act  of  March  3, 1879,  '79,  155. 


PORT  AUSTIN,  MICH.— Survey  or. 

Commerce. 

Statistics,  •73»  303. 
Enirineers. 

Chief  of  Engineers. 

Reports,  '72,  42;  '73,  41. 
Engineer  in  Chakge. 

Maj.  O.  M.  Poe,  1872^3.    Report,  '73>  302. 

AaAISTANT 

H.  A.  Ulffera.    Report,  '73,  302. 


BIVERB  AND  HABBOBS.  431 

PORT  AVflTIlf ,  ]ncn[.-Ooiitiiiiied. 

Esttmates.    (See  Plan.) 
Plan. 

By  H.  A.  Ulffeniy  1873,  oonoamd  in  bv  Mi^or  Poe,  for  a  breakwater  on  the  24-foot 
curve,  with  a  cross-eectiou  of  '32  feet ;  estimated  cost,  (864,000 ;  or  for  a  break- 
water on  the  18-foot  carve,  with  a  croes-section  of  24  feet ;  estimated  cost, 
^388,000,  '73,  302,303.  <<Tbe  breakwater  proposed  is  in  my  opinion  the  only 
way  of  secorinff  adequate  protection  in  all  weathers.  A  glance  at  the  estimates 
will  show  this  to  be  a  ooetly  plan,  •  •  *  not  justified  in  view  of  the  proposed 
harbor  of  refuge  on  the  Lake  Huron  side  of  Point  Aux  Barques."  Extract  firom* 
report  of  Major  Poe,  '73,  302. 
Survey. 

1872.  Under  the  direction  of  Migor  Poe,  by  H.  A.  Ulffers.    Beport,  '73,  302. 


PORT  CHESTER  HARBOR,  N.  Y.— Improvembnt  of. 

Appropriatloia. 

1872, 112,000^  '72,  80 ;  '73,  85 ;  '77,  250. 
Commerce. 

Statistics,  '72,  810. 
Contract* 

1872.  R.  W.  Warren^  blasting  and  removal  of  rock,  '73,  MO. 
Abstract  of  contract,  '73,  940. 

Abstract  of  bids,  '73,  940.  ' 

Emfflneers. 
Chief  of  Enoineers. 
Reports,  '71.  83  ;'72.  80;  '73,  86;  '74,  i,  95;  '75,  i,  102;  '76,  i,  50;  '77,  51; 
'78,56;  '79,  03. 
Enginebbs  IK  Charge. 
Lieut.  Col.  John  Newton,  1872-'—.  Reports,  '72,  806,  809;  '73,  940;  '74,  ii,167; 

'75,  ii,  222 ;  '76,  i,  219:  '78,  417 ;  '79,  390. 
Capt.  James  Meronr  in  temporary  charge,  '77,  223.    Report,  '77,  250. 
Estimates. 
By  Lieutenant-Colonel  Newton,  1871,  for  removal  of  "  sunken  rock,"  $58,980 ;  "  salt 
rock,"  812,652 ;  for  breakwater,  400  feet  long,  |25,000.    Total,  $96,632,  '72,  809 ; 
'74,  ii,  167;  '75,  ii,  222 ;  '77,  250. 
Financial  Statements. 
'72,  80,  806;  '73,  86;  '74,  i,  95,  ii,  167;  '75,  i,  102,  ii,  222;  '76,  i,  56,  250;  '77.  51, 
251 ;  '78.  56,  417 ;  '79.  63,  391. 
Operations. 
1872-73.  *'  Salt  rook,"  comprising  about  247  cubic  yards,  removed  under  contract, 

for97,300, '73,  85,  940. 
1873-79.  Operations  suspended,  '74,  i,  95;  '75,  i,  162;  '76^  i,  56;  '77,  61;  '78,  56; 
•79,  63. 
PiiTSical  Cliamcteristics. 

Described,  '72,  809. 
Prelect. 
By  Lieutenant-Colonel  Newton,  1871,  for  removal  of  '' sunken  rock''  and  ''salt 
rock,"  and  building  a  breakwater  400  feet  in  length ;  estimated  cost,  $96,632, 
'72,  809. 
Snnreys. 
1871.  Under  direction  of  Lieutenant-Colonel  Newton,  by  J.  H.  Striedinger.    Re- 
port, '72,  809. 
1877-78.  Of  Byram  River,  under  direction  of  Lieutenant-Colonel  Newton,  '78.  417. 


PORT  ClilNTON  HARBOR,  OHIO.— iMPROVEMBirr  of. 

Approariatlons. 

1872 $8,000, '72,234. 

1872  (allotment) 2, 000,  '73,  344. 

1875 5,000, '75, 1,295. 

1876 5,000, '76.  ii,  553. 

1878 10,000,  '78,  128, 11253. 

1879 10,000, '79,  171,  1682. 

Total  to  1879 $40,000. 
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POBT  CUNTOlff  HARBOR,  OHIO-Oontinaed. 

Commerce. 

Heqoiremento,  '68, 1S3:  '71,  210. 

Statistics,  *69,153;  '71,211;  '72,  234;  '73,  344;  '74,  a,  217;  '7^1,296;  '76^  ii, 
553;  '77,  957;  '78,  1258;  '79,  1682. 

Contracts. 

1872.  H.  T.  Stock  Sl  Co.,  diedging,  at  35  cents  per  cubic  yaird,  '73,  344. 
Abstracts  of  bids,  '73,  344. 

Emiplneers. 

Chief  of  Engineers. 

Reports,  '67,  18;  '68,  40:  '70,  31,  50;  '71,  48;  '72,  45;  '73,  45;  '74,  i,  48;  '75^ 
i,  54;  '76,  106;  '77, 113;  '78, 128;  '79,  171. 
Engineers  in  Charge. 

Col.  T.  J.  Cram,  1868.    Report,  '68, 150, 153. 

MiM.  W.  McFarland,  1869-^71,  '69, 116.    Report,  '71,  210. 

Capt.  G.  L.  Gillespie,  1871-^3.    Report,  '72,  234. 

M<^.  F.  Harwood,  1873-^4,  '73,  42.    Reports,  '73,  344 ;  '74,  i,  217. 

Lieut.  Col.  C.  E.  Blunt,  1874-76,  '74,  i,  215.    Reports,  '75.  i,  295;  '76^  ii,  553. 

Mj^.N.Michler,  1876-78,  '77,  112.    Reports,  '77,  955;  '78,  1250;  '79, 1671. 

M%i.  John  M.  Wilson,  1878-'—.    Report,  '79,  1681. 
Assistants 

Henry  G.  Rothwell,  '6a  150, 155. 

D.  Enwright.    Report,  '75,  i,  296. 

Estimates. 

By  Colonel  Cram,  1868,  for  entire  improvement,  $89,045.78,  '68, 155. 

By  Major  McFarland,  1871,  $120,000,  '71,  210. 

By  Lieutenant-Colonel  Blunt,  1875,  $122,000,  '75,  i,  296. 

By  M^Jor  Wilson,  1879,  for  completion  of  existing  project,  $55,000,  '79, 171, 1682. 

Financial  Statements. 

•72,234;  '73,345;  '74,  i,  217;  '75,  i,  296;  '76,  ii,553;  '77.  967;  '78;  128,  1253; 
'79,  171,  1682. 

Operations. 

History  of  operations,  '77,  955,956;  '78,  1250;  '79,  1671,  1681. 

1873.  20,362  cubic  yards  dredged,  giving  channel  20  feet  wide  by  8  feet  deep  from 
mouth  of  river  to  lake,  '73,  344. 

1874.  Catch-sand  fence  built  on  north  spit,  '74,  i,  217. 

1875.  Fence  extended  840  feet  by  hired  labor,  '75,  i,  295. 

1876.  Operations  suspended,  '76,  ii,  553. 

1877.  Construction  of  east  revetment,  by  hired  labor,  begun,  '77,  956. 
1877-78.  Construction  of  revetment,  '78,  128, 1251. 

1878-79.  Extension  of  east  and  west  piers  and  dredging,  by  hired  labor,  '79, 171, 
1671,  1681. 

Piiysicai  Ciiaracteristics. 

'68,153,  154; '71,  210. 

Plans. 

By  Colonel  Cram,  1868,  for  dredging  a  new  outlet,  200  feet  wide  by  10  feet  deep,  for 

the  Portage  River,  and  protecting  with  5,300  feet  of  pile-revetment  and  1,100 

feet  of  pile-piers;  estimated  cost,  $80,045.78,  '68,  154, 155. 
By  Mi^or  McFarland,  1871.  for  channel  8  feet  in  depth  and  4,500  feet  of  piering; 

estimated  cost,  $120,000,  '71,  210.    [Apparently  adopted  as  project.] 
Projects.    (See  also  Plans.) 
By  Captain  Gillespie,  1872,  lor  deepening  by  dredsing  the  entrance  to  Portage  River 

and  1,000  feet  of  timber  revetment  on  north  side  of  entrance,  to  cost  $8,000,  '7^ 

234. 
By  Major  Harwood,  1873,  for  building  catch-sand  fence  for  temporary  benefit-,  '73; 

344; '74,  i,  217. 
By  Ideutenant-Colonel  Blunt,  1875,  for  extension  of  catch-sand  fence,  by  hired  labor, 

as  part  of  Major  McFarland's  project,  '75,  i,  295,  296. 
By  Major  Michler,  1877,  for  construction  of  east  revetment,  '77,  956. 
By  Msgor  Wilson,  1879,  for  extension  of  pile  pier  and  revetment,  '79, 1681. 

Surveys. 

1867.  Under  Colonel  Cram,  by  Henry  6.  Rothwell.    Report,  '68, 150, 153-155. 
1870.  Under  direction  of  M%1or  McFarland,  '70,  50.    Report  '71,  210. 
1875.  By  Lieutenant  Colonel  Blunt^  '75,  i,  295. 
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Commerce. 

Statistics,  '73,  306. 
Iiiiirimeers. 

Chief  of  £n6I2VSBR8. 

Beport8,'72,4d;'73^41. 
Engineer  in  Chabge. 

Mig.  O.  M.  Poe,  1872-73.    Report,  '73,  304. 
Assistants. 
H.A.UlfreT8.    Report, '73^  304. 
W.  C.  Saner,  '73,  304. 
PbTsical  Characteristics* 

Deecribed,  '73,  304,  306. 
Plan. 
Major  Poe  considers  that  the  constmction  of  a  harbor  at  this  point  would  be  at  great 
cost  without  adequate  benefit  to  general  oommeroe  or  local  intereete,  '73,  304. 
Snnrey. 
1872.  Under  the  direction  of  Ki^or  Poe,  by  H.  A.  Ulffers  and  W.  C.  Sauer,  '73,  304. 


PORT  HENBT,  I^ake  Ciiamplaiii,  N.  T.— Survey  op. 

Commerce. 

Statistics,  '76,  i,  263. 
Emipimeers. 

Chief  of  Enoinebbs. 

•76^  i,  57. 
Engineer  in  Charge. 

Lieutenant-Colonel  John  Newton,  1875-76.    Report,  '76^  i,  261. 

A  HAT  AT  A  WI* 

David  White.    Report.  '76^  i,  262. 
Piiysical  Cliaracteristics. 

Described,  '76^  i,  262. 
Plan. 

By  David  White,  1876.  concurred  in  by  Lieutenant-Colonel  Kewton,  for  breakwater 
of  crib- work,  3,500  feet  long  by  30  feet  wide,  to  give  protection  ftom  north  and 
west  winds;  estimated  cost,  |569,030,  '76^  i,  261,  202. 
Survey. 
1875.  Under  direction  of  Lieutenant-Colonel  Newton,  by  David  White.     Report, 
'76^  i,  261,  262. 


PORT  JTEFFERSON  HARBOR,  N.  Y.— Impbovxmbnt  of. 

Appropriations. 

1852  (survey) $1,200.    Act  of  August  30. 

1871 15,000,  '71,  86,  804. 

1872 15,000, '72,85,910. 

1875.... 15,000,  '75,  i,  106,  ii,  266. 

1876 6,000,  '76,  i,  53,  5^;  '77,  221. 

1878 8,000, '78,53,408. 

1879 5,000,  '79,  59,  36L 

Totaltol879 $65,200. 

Summary  of  appropriations,  '79,  369. 
Commerce. 

Requirements,  '71,  807;  '73, 1030,  10a5. 

Statistics,  '71,  811 ;  '77,  220 ;  '79,  361. 
Contracts. 

1871.  C.  C.  CampbeU,  sea-waU,  '71,  805.  W.  H.  Beard,  dredging,  '71,  805.— 1872 
John  Beatne,  granite,  at  $2.65  per  ton,  '72,  911.— 1875.  *S.  F.  Shelbonme, 
dredging,  at  27  cents  per  cubic  yard,  '75,  ii,  265;  '76^  i,  232.  F.  H.  Smith, 
stone,  at  $1.44  per  ton,  '75,  ii,  2<i5 ;  '76,  i,  232.— 1877.  Ingersou  &  Molthorp, 
granite,  at  $1.33  per  ton.  '77,  220;  '78,  408.— 1878.  M.  F.  Brainerd,  dredging, 
at  $6.50  per  hour,  '78,  408;  '79,  360.  John  Beattie,  granite,  at  $1.05  i)er  ton, 
'79  358. 

Abstracts  of  bids,  '71,  805;  '72,  911 ;  '75,  ii,  265,  268;  '78,  408;  '79,  358. 

*IUl6d  to  oomplete,  16,  i,  232;  17, 220;  '79, 860. 
28  EN 
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Doc«ilieiatS«    (Notpnbllshed  in  reports.) 

Beport  of  Lieut.  M.  Harrison  on  survey  in  1863,  '70,  454 ;  '71, 605. 
Engineers. 
Chief  of  Engineers. 
Reports,  •70.  32,  76: '73,  86;  '72.  84 ;  '73^  03 ;  '74,  i,  103;  '75,  i,  105;  '76^  1,  58; 
•77,  48; '78,  53; '79,  59. 
Engineers  in  Charge. 
Lient.  M.  Harrison,  1853,  '70,  454:  *71.  805;  '79,  359. 
Lieut.  Col.  J.  D.  Graham,  1865.    Report,  '66,  i,  37. 
Maj.  G.  K.  Warren,  1870-75.    Reports,  '70,  454;  '73,804,805;  '72,910;  '73; 

1029;  •74,ii,270. 
M%|.  J.  W.  Barlow,  1875-^—.    Reports,  '75,  ii,  266;  '76^  i,  232;  '77,  230;  '78^ 
407;  '79,358. 
Assistants. 
W.  S.  Edwards.    Report,  *72,  Oil. 
J.  H.  Dager.    Report,  '73,  1030. 
H.  N.  Baboook,  '74,  ii,  270:  '79,  360. 
G.  A.  Weaver.    Report,  '76,  i,  232. 
Frederick  N.  Owen.    Report,  '79,  361. 
Estimates*    (See  also  Piojeots. ) 

By  M%jor  Barlow,  1879,  for  completion  of  existing  project,  $15,000,  '79,  361. 
Financial  Statements. 
•72,  85,  911;  '73.  93,  1030;  '74,  i,  103,  ii,  271 ;  '75,  i,  106,  ii,  266;  '76^  i,  53,  233; 
'77,  48,  221 ;  78,  53,  408 ;  '79,  59,  361. 
Operations. 
History  of  operations,  ^76^  i,  221;  '79,  359. 

1871-72.  360  linear  feet  of  east  Jetty,  or  breakwater,  built,  '72,  85,  910. 
1872-^73.  Extension  of  jetty  422  feet,  '73,  93,  1029. 
1873-74-75.  Operations  suspended,  '74,  i,  103,  ii,  270;  '75,  i,  105,  U,  265. 
1875-76.  165  cubic  yards  dredged  and  475  linear  feet  west  jetty  built,  '76,  i,  232. 
1870-77.  741  tons  of  riprap  added,  '77,  220. 
1877-78.  Repairs  to  east  jetty  and  dredging,  '78,  53,  407. 

1878-79.  Extension  of  west  jetty  450  feet ;  of  east  jetty  70  feet ;  zepairs  to  east 
jetty,  '79,  59,  358. 
l*hTsical  Ciiaracteristies* 

Description,  '71,  85,  806;  ^72,  912;  '73. 1034 ;  '77,  222;  '79,  361. 
Projects. 
By  Mi^or  Warren,  1871,  for  a  breakwater800  feet  in  length,  and  dredging  a  channel 
200  feet  wide  by  7  feet  deep;  estimated  cost,  $175,000,  '71,  86,  804,  805,  806, 
810 ;  modifications  of,  '77,  221. 
By  M^jor  Barlow.  1877,  for  repairing  and  extension  of  east  jetty,  '77,  221.    In  1878^ 
ext«nsion  of  Jetties  and  dredging,  '78,  407 ;  '79,  359. 
:8unreTS. 

ia>3.  By  Lieut.  M.  Harrison.  '70,  454 ;  •71,  805 ;  '79,  359. 

1870.  By  Msgor  Warren,  examination.    Report,  '71,  805. 

1871.  By  W.  S.  Edwards,  under  direction  of  M^or  Waiien.    Reports,  '71, 805 ;  '72, 
911. 

1872-^73.  By  J.  H.  Dager.    Report,  '73,  1030. 
1874.  By  H.  N.  Babcock,  '74,  ii,  270 ;  '79,  360. 

JfAP. 

Ofthe  harbor, '79,  360. 


PORTIiAND  HARBOR,  ME.— Imfroyxmbnt  of. 

Appropriations. 

ISm $10,000  00,^ 

lie:::::::::;::::::::  ^;^oo:f'««^*«»^5'«'i»5'^'«6. 

1866 105,111  05,  J 

1870 10,000  00, '70,  80. 

1871 40,000  00,  '71,  91. 

1872 45,000  00,  '72,90. 

1873 50,000  00,  '73,99. 

1874 20,000  00,  '74,  i,  109. 

1875 20,000  00,  '75,  i,  115. 

Totalto1879 $351,477  05. 
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POBTI^ABTD  HABBOB,  MCn-ContiBned. 

Appropriations* 

The  appiopriatiou  of  1872  isoladed  improyement  of  "  Back  Bay/'  *73, 1066.    Lists  of 
appropriations,  '72,934;  '73,  1066;  '74,  u,  304;  '75,  ii,  393;  •76,  i,  159;  '77, 
163 ;  '78, 199 ;  '79,  256.    No  farther  ftmds  lequixed,  '75,  i,  115. 
Contmerce. 

Beneiit  to,  '67,  468 :  '68,  844 ;  '69,  448;  '70,  500.  Board  of  trade  request  extension 
to  wharf  line  of  dredged  channel,  '73,  1071.  New  railroad  and  steamship  lines, 
'74,  ii,  306. 

Statistics,  '66,  iii,  28,  iv,  187;  '67,  486 ;  '68,  844 ;  '69,  448,  '70,  499 ;  '72,  935;  '73, 
1069;  '74,  ii,  305;  '75,  ii,  395;  '76,  i,  160;  '77, 164;  '78,  200;  '79.  257. 
Contracts* 


Tear. 

Name. 

Foi^ 

Piioe. 

Work 
done. 

Remarks. 

References. 

1867 

George  P.  Wescott .... 
Char&B Staples  &  Son.. 

A.B.Cooley&Co 

A.  R.  Wright 

Morris  &  Cnmmings. . . 

George  C.  Fobes 

Frank  N.  Lord  and  A. 

R.  Wright 
A.  R.  Sonl6  and  Hngh 

Bowen. 
CnrtiB&Fobea 

A.  R.  Wright 

Stone 

OmU. 

Tardt, 

'68,843;  '69,447. 

1867 

lAbOT 

'68.843-  '60.447. 

1867 

Bolts 

'68.  843 :  '69.  447. 

1868 
1868 
1860 

Dredging... 
Dredging... 
Dredgtog... 
Dredging... 
Stonework. 

Dredging... 
Dredgug . . 

84 
60 
66 

46 

4,870 

4,120 

118,415 

78,400 

Abandoned.... 

'69,  447,  460. 
'69,  447. 
'69,  448. 

1871 
1873 



'71,  851; '72,084. 
•73. 1067  •  '74.  ii  304. 

1872 

25 

•8,766 

24,038 
186.848 

'73, 1067; '74,  ii,  304. 

'73, 10C7;  '74,  II,  304. 

•73,  1068;  '74,  ii,  304; 
'*6,ii,394.  ' 

1872 

1873 

•Tons. 
Abstracts  of  contracts,  '68,  847;  '73,  1070;  '74,  ii,  304. 
Ab6traot»  of  bids,  '68,  845;  '69,  453,  464,  467;  '71,  851 ;  '73,  1069,  1070. 
AdYertisements  for  bids,  '68,  845 ;  '69,  447,  449,  et  9eq. 
DefeiMie. 
Forts  in  vicinity,  Georges,  Preble,  and  Scammell,  '68,  844. 

Chief  of  Engineers. 
Instructs  officer  in  charge  to  make  current  and  tidal  observations,  '67,  486 ;  to 
sabmit  estimates  for  dredging,  '68,  847,  851 ;  to  advertise  anew  for  bids  for 
dredging.  '69,  454.    Approves  project  for  dredging,  '68,  851.    Reports  to  Secre- 
tary of  War  that  breakwater  is  not  being  extended,  and  regarding  grounding 
of  steamer  on  bar,  '68,  850.    Reports,  '66,  i,  3:  ii,  30,40;  iii,18,!^8;  '67,  48; 
'68,  71 ;  '69,  61 ;  '70,  80 ;  '71,  90 ;  '72,  90 ;  '73,  99 ;  '74,  i,  108 ;  '75,  i,  115;  '76, 
i,40;  '77,35;  '78,39;  '79.46. 
Board  of  Engineers. 
Convened  June  12, 1867,  at  Portland,  Me. ;  recommended  adoption  of  Colonel  Alex- 
ander's plan.    (See  Projects.)    Report  of  the  lioard,  '67,  487. 
(Colonel  Bache,  Lieutenant-Colonel  Thorn,  and  Migor  Casey.) 
Enginbebs  in  Chabge. 
Col.  J.  D.  Graham,  1865,  '66,  i,  3.    Report,  '66,  i,  .36, 39. 
Maj.  B.  S.  Alexander,  1865-'66,  '66,  ii.  40,  iii,  18.    Report,  '66,  iv,  185. 
Lieut.  CoL  George  Thom,  1866-'—,  '66,  iii.  18.    Reports,  '66,  iv,  167 ;  '67,  4a5, 487 ; 
'68,  843,847;  MS9,  4^.6,460;  '70,  498,505;  '71,  8o0;  '72,  934;  '73,  1066;  '74,  ii, 
304;  '75^  ii,393:  '76,  i,159;  '77,  164;  '78,  199;  '79,  255;  on  merits  of  different 
dredges, '69,  460,465. 
Assistant. 
A.  Grant  Childs,  1867,  on  current  and  tidal  observations,  '67,  486;  '68,  843. 
Estimates. 
By  Col.  J.  D.  Graham,  for  6, 000  cubic  feet  of  stone,  600  linear  feet  of  capping,  and 
400  linear  feet  extension  of  breakwater,  $105,111.05,  '66,  i,40.    Detailed  esti- 
mates for  same,  '66,  i,  41, 42. 
By  Mai.  B.  S.  Alexander,  for  completion  of  breakwater  without  extension,  $60,286.41, 

•66,iv,187. 
By  Lieutenant-Colonel  Thom,  1868,  for  completing  breakwater,  $59,984 ;  for  dredging 

to  20  feet  water,  |28,600;  '68,  848, 849. 
By  Lieutenant-Colonel  Thom,  lb69,  for  190  feet  extension  of  breakwater,  $40,000 
'69,  448 ;  '70,  506 ;  '71,  851 ;  for  200  feet  extension  with  light-house  pier,  |20,000 
'72,  934. 
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Estimated— CoDtinned. 
By  Lieatenant-Colonel  Thorn,  1869,  in  detail,  for  dredging  ohttonel  to  dO  feet  water 
by  day's  labor  and  purchase  of  dredge,  |24,000  to  |40,000,  '69,  461.    Estimate 
compared  with  lowest  bids  received,  '69,  464.    To  increase  width  of  channel  100 
feet,  $25,000,  '70.  499,506.     To  increase  width  of  channel  to  500  feet,  #40,000, 
•71,  851.    For  dredging  in  "  Back  Bay,"  40,000  cubic  yards,  tlO.OOO.  '72,  934. 
By  Lieutenant-Colonel  Thorn,  for  dredging  in  Inner  Harbor,  $60,000,  '73,  1066; 
$110,000,  '73,  1071. 
Expenditures. 

To  July  1,  1879,  $248,976.05 ;  '79,  256. 
Financial  Statements* 
•68,  844;  '69,  61,  448;  '70,  bO;  '71,  91,  850;  '72,  90;  '73,  99,  1069;  '74,  i.  108;  ii, 
305,  306;  '75,  i,  115;  ii,  395;   '76,  i,41,  160;  '77,  35,  164:  '78,  39;  '78,  200; 
•79.  46. 
lie^slation. 
Joint  resolution  of  Congress  approved  June  5,  1868,  permitted  the  unexpended  bal- 
ance of  appropriations  to  oe  used  in  dredging  the  *' Middle  Ground/'  and  pro- 
tecting ana  improving  the  channel,  '68,  844,  847. 
Operations. 
Suspended  f^om  1852  to  1868,  '66,  i,  3. 


Breakwater. 

Dredging. 

Remarks. 

Year. 

1 

H 

i 

Jo 

i 

mW 

Sefarenees. 

1888 

JWn./t. 

1,763 

O.ydt. 

O.ydt, 

Cydt. 

O.ydt. 

1.030  feet  only  completed. . . 

rrs,  100. 

1865-'66 

'65,11  30. 
'07143,488. 
'«,  71,  M4. 

'70,80,4001 
'70,  505:  '71. 

1866-'07 

1867-68 

538 
105 

186S-'60 

*4, 120 

4,870 

00,315 
28,100 

78,400 

[•Obtained  by  enbtracting 
the  snm  of  the  other  flg- 
nree  ftt»m  the  total  nam- 
ber  of  yarda  exoayated.1 

186d-'70 

1870-71 

1871-72 

ol  m     ' 

'7a,90,«4. 
'73,  VMS. 

1872-73 

Wreck  removed.  Bepaizs.. 

t     mg  private  docks  pro- 
l    Jeotlng  into  harbor. 

1773-'74 

217 

242 

24,038 

40,600 

87.240 

2,032 

'74;  L  i08. 

'75  ilaoL 

'76;ri». 

1 

1874-76 

1875-76 

1876-'77 

1677-78 

\*T9,2St. 

1878-79 

J 

Total  amount  of  dredging  stated  at  370,024  cubic  yards,  '78, 200;  '79, 250. 

Piiysieal  Ciiaracteristics. 

Location  described,  '66,  i,  39.    Currents  and  tides  discussed,  '66,  iv,  185.    Forma- 
tion of  bar,  '68,  848.    Wharves  projecting  beyond  dock  line,  '73,  1072. 
Plans. 

By  Col.  J.  D.  Graham,  for  repairs  and  extension  of  breakwater,  *66,  i,  40. 

By  Maj.  B.  S.  Alexander,  adverse  to  extension,  '66,  iii,  18,  iv,  185. 
Private  and  Corporate  ^WorlL. 

Projecting  wharves  hindering  dredging  in  Inner  Harbor,  '73, 1072;  '74,  ii,  3C^;  '75, 

Projects* 

By  Maj.  B.  S.  Alexander,  for  completion  without  extension  of  breakwater,  '66^  i, 

40;  approved  by  Board  of  Engineers,  '67,  485. 
By  Lieutenant- Colonel  Thorn,  for  dredging  a  300  feet  channel  to  20  feet  water,  '68^ 

848 ;  approved  by  the  Chief  of  Engineers,  '68,  851. 
By  Lieutenant-Colonel  Thorn,  for  extending  breakwater  about  200  feet,  and  biild- 

ing  a  light-house  pier,  '72,  9:^4;  and  lor  dredging  a  chann^  in  ''Back Bay'' 

100  feet  wide,  8  feet  deep,  approved  by  Chief  of  Engineers,  '73,  1067. 
By  Lieutenant-Colonel  Thorn,  for  improving  Inner  Harbor,  '73,  lOGd. 
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PORTLAUrD  HL4BB01I,  RIi:.— Continaed. 

Surveys. 

1867.  Cmrent  and  tidal  observations,  '67,  486. 

1867.  Minnte  bydroffraphic  snrrey  by  Colonel  Thom,  witb  aid  of  the  United  States 

Coast  Sorrey,  '68»  843,  848. 
1875-^76.  Triangnlation  and  survey  of  wharves  and  harbor  lines,  '76,  i,  40. 
Maps. 
Of  Portland  Harbor  and  Breakwater,  '66,  i. 

[8.  O.  L.  P.] 


PORT  ONTABIO  HARBOR,   Salmon  River,  IV.  T.— Improyb- 

MBNT  OF. 

A  pproprlaUons. 

18J6 J5,000  Act  of  July  4. 

1837..... 10,000.  ActofManshS. 

1838 30,000.  Act  of  July  7. 

1844 5,000.  Act  of  June  11. 

Total  to  1879 |50,C00. 

Commerce. 

Heavy  expenditure  not  warranted  by  the  wants  of  commerce  and  navigation,  '68, 
47.    Importance  of  the  improvement  as  a  harbor  of  refuge,  '68,  292;  '71,  251. 
Statistics,  '68,  292;  '70,  211;  '73,  251,  253, 
Bmsineers. 
Chief  of  Enoinebrs. 

Keports,  '68,  47 ;  '70,  32,  55;  '71,  52. 
Enginebbs  in  Charge. 
Lieut.  B.  C.  Smead.  U.  S.  A.,  1836,  '68,  290,  292. 
Lieut.  Col.  C.  £.  Blunt,  186a    Report,  '6a  289. 
Maj.  N.  Bowen,  1870.    Report,  '70,  211. 
Maj.  John  M.  Wilson,  1871.    Report,  '71,  2;>1. 
Assistant. 
Lieut,  b!  D.  Greene,  1870-71,  '71,  52.    Report,  '71,  252. 
Estimates.    (See  Plans.) 
Operations. 

Former  operations  referred  to,  '68, 290.    Condition  of  the  old  piers,  '71,  252. 
Piiysieai  Characteristics. 
General,  of  Salmon  River,  '68,  290;  '71,  252.    Action  of  drifting  sands,  '68,  290. 
Character  of  river  bed,  '71,  253. 
Plans. 
By  Lientenant^olonel  Blunt,  for  the  closing  of  the  present  channel  by  means  of  a 
dike,  for  cutting  a  new  channel  throush  the  sandspit,  and  to  dredge  to  a  depth 
of  12  feet ;  for  the  protection  of  the  sides  of  the  cut  by  means  of  crib- work,  for 
extension  of  two  piers  into  the  lake,  200  feet  apart,  for  dredging  the  channel 
of  the  river,  and  also  the  middle  of  Selkirk  Pond  to  a  depth  of  10  feet,  and  so 
increasing  the  harbor  and  anchorage  room,  at  a  total  estimated  cost  of  1^209,000, 
'68,2907291;  '71,52. 
By  Lieut.  B.  D.  Greene,  a  modification  of  the  above,  by  oYnitting  to  dredgf  Selkirk 
Pond,  reducing  the  estimate  to  $113,000,  '71,  252,  253. 
Surveys. 
1868.  An  examination  under  the  direction  of  Lieut.  Col.  C.  E.  Blunt,  '68,  47.    Re- 

porty  '68,  289. 
1870.  By  Lieut.  B.  D.  Greene,  '71,  52.    Report,  '71,  252. 


PORT  ORFORD9  OREO.~-Si7Rvey  for  a  harbor  of  refuge.       ' 
(See  also  Pacific  Coast,  Harbor  of  Refuge.) 

Commerce. 

S.vailabUity  as  a  harbor  of  refnge*,  '73,  1126;  '77, 1054 ;  '79,  1805, 1806. 
TATisncs,  '73,  1129.  ' 

En^neers. 
Chief  of  Enoixeers. 
lioporU,  '73,  107;  '77,  123;  '78,  139;  '79,  183. 
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PORT  ORFOBD,  OBEO«— Continaed. 

£  ngineers— Continued. 
Board  of  Exginkers. 
Convened,  1876.  to  examine  VArions  hiurbon,  with  a  view  to  establi^ing  a  harbor 
of  refnge.    The  board  consider  that  the  main  objection  in  the  great  de|ptfa  of 
water  on  the  line  of  the  proposed  breakwater,  and  also  another  objeotion  is  the 

Sresence  of  Orford  Reef  off  the  coast,  rendering  the  approach  from  the  north 
angeroos.    Report, '77,  1054. 
(Lieutenant-Colonels  Williamson,  Alexander,  and  Stewart,  and  Major  Meodell.) 
Engineers  in  Charge. 
M^.  Henry  M.  Robert,  1872.    Report,  '73,  1123. 
M^J.  J.  M.  Wilson,  1878.    Report,  '79, 1802. 
Assistant. 
F.  H.  West,  1872,  '73,  1123. 
Estimates.    (See  Flans.) 
Physical  Ciiaracteristics. 
General,  '73,  1123,  1128;  '79,  1803,  1806.    Rocky  isleto  off  the  coast,  '77, 1054 ;  '79, 
1803.    Tides,  *79,  1803.    Gales,  '79,  1805.    Resources  of  interior  country,  '79^ 
1806. 
Plans. 
By  M^j.  Henry  M.  Robert,  for  the  construction  of  a  breakwater,  500  yards  in  length, 
in  10  fathoms  of  water ;  for  the  purchase  of  land  and  the  construction  of  a  nar- 
row-gauge railroad,  to  facilitate  the  process  of  construction.    Estimated  cost, 
82,9(g,0(R),  '73,  im-1129. 
By  Board  of  Engineers,  1876,  for  a  breakwater,  about  one  mile  in  length,  to  protect 
the  harbor  from  the  south  and  southwesterly  gales,  at  an  estimated  cost  of 
110,507,343,  '77,  1064. 
By  Mi^.  J.  M.  Wilson,  for  the  construction  of  a  breakwater,  2,000  feet  in  length ; 
estlmat«d  to  cost  $3,427,000,  which  could  be  extended  to  a  length  of  5,000  toti, 
if  necessary,  with  an  estimated  cost  of  1^,405,000,  *79,  1804,  ld95. 
Surveys. 
1872.  Under  the  direction  of  Major  Robert.    Report,  '73,  1123. 
1878.  Under  the  direction  of  M<gor  Wilson.    Report,  '79,  1802. 


PORT  PEIflV,  Dlili.— (See  Reedy  Island.) 


PORT  BOYAI4  BITEB9  8.  €.— Survey  ordered  by  act  of  Karch  3,  1879, 

'79,  100. 


PORT  8AIi«  CAEi.— Examination  of. 

Emfflneers. 

Chief  of  ENaiNsaiw. 

Reports,  '67,  17 ;  '68,  74. 
Ekgiibbr  IN  Chabob. 

M^j.  R.  S.  Williamson.    Report,  '68,  887. 
Assistant. 

Lieut.  W.  H.  Heuer,  '68,  887. 
Estimates. 
By  Mi^.  R.  S.  Williamson,  for  two  breakwaters,  $9,944,438,  '68,  689. 


PORTSMOUTH  HARBOR,  N.  H.— Impbovement  of. 

Appropriations. 

1  W;!il  (survey) $2, 600.    Act  of  Karoh  3. 

1622 11,500.    Actof  May7. 

1879.^ ;. 10.000, '79,  48. 

Commerce. 
Justitioation  of  the  improvement,  '74,  ii,  343,  344.    Importance  oi  Portamonth 

Harbor,  '79. 283.  -7  ir- 

Statistics,  '79,  263,  264. 
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POBTSnoVTH  HARBOJB,  N.  H.— Continued. 

Forts  Constitntion  and  MoClary  and  batteries  in  prooess  of  oonstmction  on  Genish's 
Island  and  Jerry's  Point.  '74,  U,  343;  '79,  263.    United  States  navy-yaid  at 
Kittery,  Me.,  '79,  S63,  263. 
Cnffineera. 
Chief  ov  Engxnbbrs. 

Reports,  '73, 106;  '74,  i,  116;  '78,  4);  '79  48,  52. 
Enoinkbb  in  Charge. 

laeat.  CoL  George  Thorn,  1873-^—.    Reports,  '74,  ii,  342;  '79,  262,  282. 
Assistant. 
Sophns  Haavensen,  1873.    Report,  '74,  ii,  343. 
EstlHiate*    (See  also  Project.) 
By  Sophns  Haagensen,  for  the  eonstmction  of  a  breakwater  between  Gerrish's  and 
Wood's  Islands,  $150,000,  '74,  ii,  344. 
Financial  Statements* 

'79,  48,  263. 
Piiysieal  €haracteristles« 
Bar  between  Gerrish's  and  Wood's  Islands,  '74,  U,  343,  344.    Tides,  '74,  ii,  344. 
Ledges  and  bowlders  in  the  harbor,  '79,  283. 
Plan. 
By  Sophns  Haaffensen,  for  the  oonstmction  of  a  breakwater  between  Gtorrisb's  and 
wood  Ishuids,  1,376  feet  in  length,  556  feet  resting  on  solid  ledge  and  820  feet 
on  heavy  bowlders,  '74,  ii,  344. 
Project* 
By  Lieutenant-Colonel  Thorn,  for  the  eonstrnction  of  a  breakwater,  820  feet  in 
length,  10  feet  in  width  on  top.  and  2^  feet  above  mean  hiffh-water,  between 
Great  and  Goat  Islands ;  also  for  the  removal  of  Gangway  Kock  to  a  depth  of 
20  feet,  and  of  a  part  of  the  ledge  off  Badger's  Rock  to  a  depth  of  10  feet  at 
mean  low-water,  at  a  total  estimated  cost  of  $150,000,  '79,  48, 262. 
SarvcTS* 
1842-'43-'44.  By  Capt.  Howard  Stansbnry,  U.  S.  T.  £  ,  '74,  ii,  343;  '79,  283. 
1873.  By  Sophns  Haagensen.    Report,  '74,  ii,  343. 
1878.  Under  the  direetion  of  Lient.  Col.  George  Thorn.    Report,  '79,  282. 
Maps. 
Showing  the  proposed  improvements,  '79,  282. 


PORT  ITASBmVOTOlV  (Ozankee)  HABBOB,  WIS*— IiiPBOVE. 

MBNT  OF. 

Appropriations* 

1870 $15,000, '70,  39. 

1871 15,000, '71,34. 

1872 15,000, '72,  32 

1873 15,000,  '73,  34. 

1874 10,000,  '74.  i,  39. 

1875 10,000, '75,  i,  44. 

1876 8,000, '76^i,  97. 

187rt 5,000, '78,116,  1164. 

1879 7,500, '79, 155,1521. 

Total  to  1879 $100,500. 

€onimerce* 

Commercial  importance  of  Port  Washington,  '70^  119,  120;  '73,  207. 

Jnsuifioationof^  improvement,  '70,  120;  ^73,  114;  '72,  123;  '76,  ii,  382.  384. 

Local  business  monopolized  by  the  bridge  pier  owners  previous  to  the  improvement 
of  the  harbor.  '76^  ii,  381. 

Statistics,  '70, 122;  '72,  12:1;  '73,  208;  '74,  i,  149;  '75,  i,  210;  '76,  ii,  383,  384; 
'77,867;  '78,1164;  '79,1521. 
Contracts* 

1870.  Albert  Conro,  for  dredge  and  accessories,  $190  per  day,  '71,  114;  '76,  ii,  381.- 
1871.  A.  Conro,  for  materials  and  hibor,  '71, 114;  '72,  123.— 1872.  A.  Conro,  for 
dredge  and  accessories,  $15  per  honr,  '73.  207:  '76^  ii,  382.— 1873.  A.  Conro,  for 
materials  and  labor,  '73,  207;  '74,  i,  149.— 1874.  A.  Conro,  for  dredge  and  ac- 
cessories,  $125  per  day,  '75,  i,  209:  '76^  ii,  383.— 1875.  A.  Conro,  for  dredging, 
at  34,6  eents  per  cubic  yard,  '76,  ii,  379. 

Abstracts  of  bids,  '75,  i,  210;  '79,  1521. 
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•72,  123;  '73,  207  ;  •74,  i,  14». 
109;  '76^  u,  379;  '77,  866;  '78, 


PORT  ir  ASHinrOTON  (OzavfeLee)  HARBaB,  Iin8.--Caiitiiiiied. 

Eniplneers. 

Chief  of  Enoinekrs. 
Keports, '69.  29 ;  '70,39;  '71,34;  '72,32;  '73,33;  '74,i,30;  '75,1,43;  '76,1, 
fl ;  '77,  101 ;  '78, 116 ;  '79.  154. 

BOABD  OF  EnGINSBBS. 

At  an  early  day  a  plan  of  improYement  was  anbmittad  to  the  Board  of  U.  & 
Engineers  for  extending  two  parallel  piera  to  the  10-fbot  corvei  and  the  < 
vation  of  an  interior  or  river  basin,  '76^  ii,  381. 
Engineers  in  Cuabge. 

MaJ.  J.  B.  Wheeler,  1870.    Report,  '70,  119. 

M^j.  D.  C.  Houston,  1870-75.    Reports,  '71, 113; 

Ki^.  H.  M.  Robert,  1875-'—.    Reports,  '75,  i,  S 
1163;  '79,  1519. 

JLafilSTANT^ 

W.  T.  Casgrain.    Report,  '70,  119,  120. 

W.  H.  Hearding.    Reports,  '72,  123;  '73,  207;  '74,  !,  149;  '75,  i,  207. 
Estimates. 
By  Major  Wheeler,  1869,  for  an  exterior  or  outer  harbor  similar  to  that  at  Chicago, 

at  an  estimated  cost  of  about  {900,000,  '70, 119. 
By  M^jor  Wheeler,  1870^  for  parallel  piers  to  14  feet  of  water,  exeayation  and  revet- 
ment of  river  basin,  and  dredging  to  a  depth  of  14  feet;  estimated  cost, 
$154,527.17,  '70,  120,  121.  122. 
By  Mai.  H.  M.  Robert,  1876,  for  the  excavation,  to  a  depth  of  13  feet,  of  a  north  baon 
700  by  200  feet ;  estimated  cost  of  $27,000,  '76,  u,  31:^;  '77,  866. 
Expenditures*    (See  Financial  Statements.) 

1874.  On  repairs $53  17,  '75,  i,  44,  208. 

1875.  On  repairs 448  20,  '76,  ii,  379. 

1876.  On  repairs 640  91,  '77,  866. 

1877.  On  repairs 1,195  22,  '78,  1163. 

1878.  On  repairs 2,800  00,  '79.  1520. 

Financial  Statements* 

'70,  39 ;  '71,  34 :  '72,  32, 124 ;  '73,  34,  208 :  '74,  i,  39,  150 ;  '75,  i,  44,  209,  210;  '76^  i, 
97,  ii,  379,  380 ;  '77,  101.  867 ;  '78,  116,  1164  ;  '79,  155,  1521. 
Legislation* 
Legislation  by  the  State  for  the  levy  of  a  tax  of  $15,000  on  property  in  the  town  oi 
Port  Washington,  to  be  applied  to  harbor  improvement,  '71,  113;  '76,  ii,  381. 
Operations. 


Korth  pier. 

South  pier. 

^1 

e 

Dredg. 
ins- 

Bemarki. 

Year. 

1 

1' 

i 

1 

Belerenoes. 

1870^71 

i./t. 

i.A 

L.fU 

L.fL 

L.ft. 

Cyda. 

Dredging  in  river  and  basin 
Dredging  In  channel  and  for 

Coat  of  dredging  per  oabic 

yard,  .49.11  cento. 
Coat  of  dredging  per  cnbio 

yard,  66|  cents. 
Cost  of  dredging  per  cubic 

yard,  86.21  Smta. 
Bepairs.     Cost  of  dredging 
_per  cubic  yard,  84.6  cento. 

Repairs 

Cost  per  cubic  yard,  12.35 

cents. 
( Average  cost  of  dredging 
per  cubic  yard,  U.17  cents. 
(  Repairs  of  dredge 

»71, 118. 

1871-72 

820 

820 

320 

320 

72, 32,  123:  '76,  ii. 

1872-78 

14.002 
18,002 
19,881 
24,287 

73^207:  76, it 
»74,C^.149;'76, 
76,  i,  48,  909. 

187»-74 
1874-76 

100 

100 

100 

100 



206 
200 

1876-76 

76,1,97.  ii.  379. 

187(^-'77 

77, 101,  866. 

1877-78 

50,477 
68,898 

78.  116.  1163:  79. 

1878-79 

1820. 
*79, 154.  latO. 

Abstracts  of  materials  and  labor,  '71, 114;  '72, 123;  '74,  i,  149;  '75.  i,d09;  '77.  dS7. 
Pliysical  CiiaracterisUcs.  qt 

Physical  characteristics  of  Sank  River.  '70,  119,  120 ;  '76^  ii,  381.  Small  amount  of 
shore  drift,  '70, '  120.  Bottom  or  lake  hard  clay,  mixed  with  bowlders  and 
gravel,  favorable  for  crib  work,  '71,  114 ;  '72, 123;  '76^  U,  382. 
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PORT  ITAfillllNOTOBr  (OzavlLee)  HARBOR,  UriS.-^Continaed. 

Plans. 

,  Submitted  to  the  Board  of  Engineers,  preyious  to  1869,  for  2  parallel  piers  200  feet 

apurt.  fi[t>m  the  shore  line  to  10  feet  of  water ;  also  excavation  of  an  interior  or 

river  basin,  600  by  200  feet,  '76,  ii,  381. 
By  M^jor  Wheeler,  1870,  for  an  outer  harbor  similar  to  that  at  Chicago ;  estimated 

cost,  9900,000;  not  recommended,  '70,  119. 
Private  and  Corporate  Work. 
$15,000  raised  by  taxation  for  harbor  improvement,  '71,  113;  '76^  ii,  381.    Agree- 
ment of  the  citizens  with  Albert  Conro  for  dredging  for  cribs,  '71, 114 ;  '72, 123 ; 

'76,  ii,  383.    Docking  of  river  basin,  '74,  i,  149;  '76,  U,  382. 
Projects. 
By  Maiot  Wheeler,  1869,  for  two  parallel  crib  piers,  200  feet  apart,  extending  to  14 

feet  of  water,  and  the  excavation  and  revetment  of  a  (west)  river  basin,  '70, 

119 ;  estimated  cost,  $154,527.17,  '70,  119.    This  project  was  chiefly  based  on  the 

old  plan  submitted  to  the  Board  of  Enj^ineers,  '76,  li,  381. 
By  Major  Houston,  1870,  modifying  foregoing  as  follows :  direction  of  piers  chanced, 

width  b<»tween  the  piers  reduced  to  150  feet ;  inside  basin  600  by  200  feet, 

dredged  to  13  feet,  '73,  207;  '76,  ii,  380, 381. 
By  Major  Robert,  1876,  to  excavate  to  13  feet  a  basin  on  the  north  side  of  channel, 

700  by  200 feet;  estimated  cost,  $27,000,  '76,  ii,  380;  '77,  866;  '78,  1163;  '79, 

1519. 
Sanreys. 
Au  early  survey,  '76,  ii.  381. 
1869.  Kesurvey  ordered,  '69,  29;  '76,  ii,  381;   made,  under  direction  of  Mi^or 

Wheeler,  by  W.  T.  Casgrain,  '70;  119. 
1878.  Under  direction  of  M^jor  Robert,  '79,  1519. 
Maps. 

•76^  ii,  380;  '78, 1164.    Plat  of  the  harbor,  November,  1878,  '79,  1520. 

[E.  A.  C] 


POTOniAC  BITER*— IMPBOVEMEMT  OF. 

(See  also  Waahington  akd  Georgetown  Habbors.) 

Apiiropriati«ii»* 

1849  (survey) $1, 500.    Act  of  March  3. 

1870 50,000, '70,  529; '71,  72, 591. 

Commerce. 

Requirements  discussed,  '71,  592. 

Statistics,  '68,  890,  924. 
Contracts. 

Abstracts  of  bids,  '71,  595. 

1870.  N.  G.  Dodge,  dredging;  completed  December,  1871,  '72,  687. 
Engineers. 

Chief  of  ENGiincERS. 
Reports,  '67, 17,  18;  '68,  61;  '70,  84;  '71,  72;  '72,  68. 

Enoineebs  in  Charge. 
M^j.  N.  Michler,  1888-'71.    Reports,  '68,  889, 913-924 ;  '69, 493, 514, 517 ;  '70, 617, 

529,  530; '71,  974. 

MiJ.  William  P.  Craighill,  1871-72.    Report*,  '71,  591 ;  '72,  687. 

ASfll  STARTS. 

C.  P.  Patterson,  Clarence  Fendall,  '68,  914.    J.  £.  Weyss,  Mr.  Thompson,  '70, 

530.  Capt.  C.  B.  PhiUips,  '71,  594 ;  '72,  687. 
Estimates* 

By  Major  Michler,  aggregate  for  river  improvement,  $475,431,  '68,  924.    Modified 

for  improving  V&ginia  Channel,  $138,000,  '68,  61,911,913,  $123,000,  '69,  514. 

Improving  Eastern  Branch  between  arsenal  and  navy-yard,  $157,500,  '70,  534. 

By  Major  Craighill,  for  improving  Washington  Channel,  $100,000.     Removal  of 

rocks  near  Georgetown,  )lO,UOU,  '71,  595. 

Financial  Statements. 

'71,72,595;  '72.  68,  6ri8. 
lieiTlslation. 
Required,  '68,  903. 


Operations. 

1870-'71.  Dredging  of  Virginia  Channel  in  pr  _       , 

1871-'72.  Channel  200  feet  wide  and  15  feet  deep,  completed  in  December,  '72,  68, 


1870-'71.  Dredging  of  Virginia  Channel  in  progress,  '71^  72, 1 

l-'72.     "  -  -    .    - 

687. 
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POTOMAC  BITB»*GMtimiad. 

Physical  Characteristics. 

Discassed,  'Sa  914-^922;  '69,  525;  '70,  517;  '71,  604,  605. 
Plans.    (See  Frojeots. ) 
By  Msgor  Michler,  for  remoyal  of  obstmctions  from  Eastern  Branch,  '70^  630. 
By  Major  Craigbiil,  for  dredj^ng  and  removal  of  rooks,  '71,  605.    The  snfejeet  of 
fnrther  improvement  referred  by  Congress  to  a  commission,  '72,  68,  688. 
Private  and  Corporate  'Worit. 

Dredging  in  Georgetown  Channel  by  GUiorgetown  City  authorities,  '69,  484. 
Projects. 
By  MsciOT  Michler,  for  removal  and  rebuilding  part  of  Long  Bridge,  and  dredging, 

•68,  61,  889,  913. 
By  Major  Craighill,  for  dredging  Georgetown  Channel  200  feet  wide  and  15  ieet 
deep,  '71,  S^. 
SurFeys. 
History  of  early,  '68l  914.    Under  direction  of  Midor  Michler,  by  Clarence  Fen- 

dall.    Report,  '68,  913. 
By  J.  E.  Weyss  and  Mr.  Thompson.    Report,  '70,  530. 
Under  direction  of  M^jor  CraighiU,  by  Capt.  C.  B.  Phillips,  '72,  687. 


POTOMAC  BITEB,  East  Brancli*— Examination  of. 

Commerce. 

Trade  of  branch  insignificant ;  its  improvement  of  but  little  importance,  exoept  in 
relation  to  the  proposed  canal,  '76,  i,  358. 
Enipineers. 
Chief  of  Engineers. 

Report,  '76^  i,  68. 
Engineer  in  Charge. 

S.  T.  Abort,  U.  S.  C.  E.,  1875.    Report,  '76^  i,  355. 
Assistant. 
J.  B.  Duncklee,  '76^  i,  356« 
Estimate. 
By  8.  T.  Abort,  1875,  for  channel  8  feet  in  depth  fh>m  Bladensbnrg  to  the  navy- 
yard,  $168,869,  '76,  i,  358. 
Physical  Characteristics. 

•76.  i,  357. 
Plan. 
By  S.  T.  Abort,  1875,  for  channel  item  Bladensbnrg  to  the  navy-yard,  81,000  ftet 
by  100  feet  by  8  feet,  '76^  i,  358. 
SnrFey. 
1875.  Under  direction  of  8.  T.  Abort,  by  J.  B.  Dnncklee.    Report,  '76^  i,  356. 


POUTELIi'S  BITER,  TElflf .  AMD  TA.— Exajonation  of. 

Commerce. 

Jnstification  of  improvement,  '76^  i,  737,  740,  741. 
Statistics,  '76,  i,  740. 
Engineers. 
Chief  of  Engineers. 

Report,  '76,  i,  87. 
Engineer  in  Charge. 

Mnii.  W.  McParUnd,  1876.    'Report,  •76»  i,  7;i6. 
Assistant. 
W.  M.  Gordon.    Report,  '76,  i,  737. 
Estimates.    (See  Plans.) 
Physical  Characteristics. 
Description  of,  '76,  i,  7:^6,  737,  738.    Scarcity  of  water,  '76,  i,  737.    List  of  obstnic- 
tions,  '76,  i,  738,  739. 
Plan. 
By  Migor  McFarland,  1876,  for  removal  of  obstmctions,  building  wing-dams,  and 
procuring  a  high-water  channel  of  from  3^  feet  to  4  feet ;  estimated  cost,  t^^ 
'76,  i,  7^,  739,  740.    Slack-water  navigation  impossible,  '76,  i,  746. 
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Private  and  Corporate  Work. 

184S.  State  of  Tennewee  expended  f7|000  in  removing  obstmctione  and  building 
wing-dams,  '76,  i,  738. 
Snrreir. 
1876.  Examination  by  W.  M.  Qoidon,  from  the  Three  Forks  to  month  of  Clinch 
Kiver,  '76,  i,  87,  736. 


PBES^Ufi  ISLE.— <See  Erie  Harbor,  Pa.) 


PBOTIDEBrCE  BITEB«  HARBOR,  BULKHEAD  RO€K,  AND 
BTARRAOAlirSETT  BAT,  R.  I.— Improvemsnt  of. 

Appropriatioiis. 

1^2  (snrvey) |1,500,  act  of  Angnst  30. 

1858 5,000,  act  of  August  30. 

1867 25,000, '70,  449;  71,730. 

1870 6,000,  '70,  75,  449;  '71,  83,  727,  733. 

1870  (Bulkhead  Book) .  2, 500,  '70,  75^  449 ;  '71,  83»  727, 733. 

1872 10,000,  '72,  81,  820, 

1873 10,000, '73,  88,969. 

1878 60,000, '78,48,232. 

1878  (Bulkhead  Bock) .  5, 000,  '78, 48,  232. 

1879 60,000, '79,64,  311. 

Total  to  1879 $174,000. 

Commerce. 

Bequirements  of,  '68,  746;  '78,  237,  241. 

Statistics,  '67.  449;  '68,746;  '70,450;  '71,730,734;  '72,820;  '73,969,970;  '75, 
ii,  291;  '78,241;  '79.311. 
Contracts. 
1867.  G.W.Townsend,  removal  of  wreck  for  |!2,000,  '67,  448,  453.— 1870.  Thomas 
J.  Hill,  dredging,  at  25  cents  per  eubio  yanl,  '70,  449,  453.-1873.  S.  F.  Shel- 
boume,  dredging,  at  29  cents  per  cubic  yard,  '73,  968.^1878.  £.  B.  Seward,* 
dredging,  at  111  cents  per  cubic  yard,  '79,  306,  309. 
Abstracts  ofbids,  '67,  453;  '70,  449;  '72,  820;  '73,  968;  '79,  306,  309,  310. 
Documents.    (Not  printed  in  reports. ) 
Beports  of  Lieutenant  Boeencrans,  Captain  Dutton,  and  Mr.  Webber,  '71,  728,  729; 
of  Captain  Holgate,  '71,  733. 
Ensimeers. 
Chief  of  Enoinebrs. 
Beports,  '66^  i,  7:  '67,  45;  '68,  67;  '69,  68;  '70^  75;  '71,  83;  '72,  81,85;  '73,  88; 
'74,  i,  99;  '75,  i,  108;  '76^  49;  '77,  43;  '78,  48,  232;  '79,  54. 
Board  of  EiraiNSBRS. 
Advisoiy  council  to  the  Bhode  Island  harbor  commiasioners,  appointed  by  the 
President  of  the  United  States  in  1878 ;  recommended  dredging  from  the  city  to 
Field's  Point,  18  feet  in  depth  by  725  feet  wide  and  23  feet  deep  by  150  feet  wide ; 
estimated  cost,  |428,571.    Boport.  '78,  234. 
(Bear- Admiral  Daniel  Ammen,  u.  8.  K.,  Professor  Henry  Mitchell,  U.  S.  C.  S.,  and 
MiJ.  Q.  E.  Warren.) 
Engimbers  in  Charge. 
Capt.  George  Dutton,  1853«  '71,  728. 
Col.  J.  D.  Graham,  1865,  '66^  i,  37. 

UtA.  D.  C.  Houston,  1867-70.    Beport,  '67,  448 ;  '68,  745 ;  '69,  406. 
M^.  G.  E.  Warren,  1870-^—.    Beports,  '70,  449,  450 ;  '71, 737  (on  Bulkhead  Bock, 
'70,  733);  '72,  820;  '73,  968,  969;  '74,  ii,  237;  '75,  ii,  291;  '76,207;  '77,  199; 
'78,  231,  233; '79,  306. 
Assistants 
Capt.  A.  H.  Holgate,  '70,  74,  450;  '71,  733. 
N.E.  Bussell.    Beport, '71,  730. 
George  H.  Mann,  '71,  7:0. 
H.A.Bentley.    Beports, '73,  970; '74,  ii,  238. 

*A]iiiuU6d:  failed  to  fiUfll,  '79, 808,  800. 
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Esthnates* 

By  Captain  Dtitton,  1853,  for  widening  channel  100  feet  to  the  westward,  17,800, 

By  Mr.  Webber,  1«67,  for  removal  of  rock,  $5,000,  and  for  dredging  a  14-fbot 

channel  to  Fox  Point  Wharf,  $21,600,  '71,  7-49,  730. 
By  Major  Houstoo,  ld68,  for  annual  dredging  below  Fox  Point  Whaif,  $10,000: 

•68,  07,  746;  '69.  408;  '70,  449. 
By  Captain  Holgate,  1870,  for  removal  of  Balkhead  Bock  to  a  depth  of  16  feet, 

12,500,  •70.  4u0; '71,  733. 
By  Mfljor  Warren,  1871,  for  widening  channel  in  the  river,  $^0,000  annually,  '71, 

730. 
By  M^jor  Warren,  1873,  for  removal  of  the  point  at  Long  Bed,  by  dredging,  $10,000, 

73,  970. 
By  M%|or  Warren,  1875,  for  removal  of  Bulkhead  Rock  to  18  feet  in  depth,  $5,000, 

•75,  ii,  291 ;  '76^  207 ;  '77,  199.    In  1878  to  depth  of  20  feet,  $10,000,  '78,  232. 
By  Major  Warren,  1878,  for  23  feet  channel  from  Providence  to  the  nea,  $500,000, 

•7$,48,  2;J5;'79,  54,  308. 
By  Mi^or  Warren,  1879,  for  completion  of  existing  project,  $380,000,  '79,  311. 


•6^.  45, 


,  449. 
Financial  Statenientfi. 

'6a  746, ;  '69,  408;  '70.  450;  '71,  83;  '73,  88,  969;  '74,  i,  99,  li,  238;  '75,  i,  106,  ii, 
291;  '76^  49,  208;  '77,  43,  199;  *78,  48,  232;  '79,  54,  55,  311. 
Operations* 
History  of  early  operations,  '73,  728:  '79,  307,  730,  734. 

1867.  Removal  of  sunken  wreck,  42,219  cubic  yards,  dredged  at  the  "Crook,"  '67, 
45,449. 

1868.  Channel  widened  and  deepened  at  the  **  Crook  "  by  dredging ;  depth  of  12  feet 
obtained,  '68,  745,  746. 

1870.  Dredging  at  the  <<  Crook  *'  to  obtain  14  feet  channel.  '70,  449. 

1871.  Dredtriug,  extraction  of  piles  and  removal  of  Bulkhead  Bock  to  depth  of  14 
feet,  '71,  727,  730,  733. 

1872.  Dredging  channel,  below  Fox's  Point,  to  widen,  '73,  968. 

1873.  Dredging  to  remove  the  point  of  Long  Bed.  '73^  88,  969. 

1874.  Dredging  completed,  the  remains  of  an  old  pile-dolphin  removad,  '74,  i,  97j 
237. 

187&-79.  72,314  cubic  yards  dredged,  '79,  309. 
PiiTSical  Characteristics. 
Discussed,  '78,  237.    Description,  '79,  306.    Record  of  tidal  observations,  '71,  722; 

'73,  971. 
Plans. 
By  F.  P.  Webber,  1867,  for  removal  of  wreck  and  improvement  of  channel,  '71, 

729,  730. 
By  Captaiu  Holgate,  1870,  for  removal  of  Bulkhead  Rock  to  a  depth  of  16  feet*, 

'71,  733. 
Private  and  Corporate  IVorlc* 
Dredging  by  city  authorities  from  time  to  time,  '67,  449.    Harbor  much  improved 

by  th«  city,  '68,  746.    $90,000  expended  by  the  city  for  dredging,  '78>  232, 23& 
Projects. 
By  Mi^or  Houston,  1867.  for  improvement  of  channel  at  the  <<  Crook"  by  dredging 

and  removal  of  sunken  wreck,  '67,  448. 
By  Mi^or  Warren,  1870,  for  channel  75  feet  by  14  feet  at  the  « Crook,"  '70,  449. 

Removal  of  Bulkhead  Rock,  by  day  labor,  '70,  450. 
By  M^jnr  Warren,  1873,  for  dredging  at  ^y)ng  Bed,  '73,  968. 
By  M^jor  Warren,  1875,  for  18  feet  depth  of  water  over  Bulkhead  Rook,  '75k  ii, 

291 ;  '76^  207. 
By  Major  Warren,  1878,  for  20  feet  depth  of  water  over  Bulkhead  Rock,  '78,  232. 
By  advisory  council,  State  commissioners,  and  Migor  Warron,  1878,  for  23  feet 

channel  from  Providence  to  the  sea,  '78,  48,  231-237 ;  '79.  54,  308. 
Hnrvejn. 
185.3.  By  Lieut.  W.  S.  Roeencrans,  '71,  728:  '79,  307. 
1867.  By  F.  P.  Webber,  '71,  729. 

1870.  Under  direction  of  Major  Warren,  by  N.  E.  Russell,  '71,  729. 
1872.  Under  direction  of  Mf^jor* Warren,  by  H.  A.  Bentley,  between  Fox  Point  and 

Field's  Point.    Report,  '73,  969,  97(k 

tC.  C] 


BIVEBS  ASD  HARBORS.  445 

PBOTIBTCETOWIV  HARBOR,  1EA88.— PBBSBBVAnoH  of. 


ApproBrtations* 

1826 $3,500  00, '66*  iii,  28. 


1831 2,050  00, '66,^,28. 

1832 4,000  00, '66,  iii,  28. 

1834 4,400  00,  '66^  iii,  28. 

1835 4,400  00,  '66^  iil,  28. 

1836 4,400  00, '66,  iii,  28. 

1838 4,500  00,  '66^  iii,  28. 

1852 5,000  00,  '66,  iii,  28. 

1864  (allotment) *30,000  00,  '66^  ii,  24;  iii,  28. 

1866 43,068  44,  '66,  iil,  28. 

1866 8,000  00.    ActofJuly28. 

1869  (allotment) 1 8, 910  00,  '69,  22. 

1871 6,000  00. 'Tl,  95,  898. 

1872 5,000  00,  »72,  94,  951. 

1873 6,000  00,  '73,  106,  1102. 

1874 6,000  00,  '74,  i,  116;  ii,  326. 

1875 5,000  00, '75,  i,  120;  ii,  417. 

1876 4,000  00, '76,  i,  47,  183;  '77.42,189. 

1878 1,000  00, '78,46,223. 

1879 1,000  00, '79,  52. 

Total  to  1879 $156,828  44. 

Summary  of  appropriations  from  1866,  '76,  i,  181;  '77,  189;  '78,  221 ;  '79,  27a 
Commerce. 
Of  great  importance,  '66,  i,  11. 

Statistics.  '67,  465,  466;  '6a  832;  '72,  951;  '73,  1102;  '74,  ii,  326;  '75,  ii,  416; 
'76,  i,  183;  '77, 190;  '78,  223;  '79,  274. 
Contracts. 
1868.  J.  H.  BlaiadeU  A  Qo.,  materials  and  work,  '68^  832.— 1869.  Isaiah  GifToid, 
bulkhead  and  Jetties^  '69,  420.    Gideon  Carrier,  building  dike,  '69,  420.— 1870. 
Isaiah  Gilford,  pile  and  brush  dike,  '70,  467. — 1871.   Samuel  Dyer,  building 
dike,  '72,  952.— 1877.  A.  C.  Pierce,  quarry-grout,  '77,  191.    I.  A.  Sylvester, 
bowlders  '77  191. 
Abstracts  of  bids,''6a  831 ;  '72,  952;  '77, 191. 
Defense. 

As  a  military  site  it  is  of  importance,  '66,  i,  12. 
Eiifftaeers. 
Chief  of  Enqinkbrs. 

Reports,  '66^  i,  2,  3,  11,  ii,  24,  28.  41,  iii,  19,  28;  '67,  46;  '68^  70,  828;  '69,  60; 
'70,  78;  '71,  95;  '72,  94;  '73^  105;  '74,  i,  115;  '75,  i,  120;  '76,  i,  47;  '77,  41; 
'78,  46;  '79,51. 
Board  of  Enoinebrs. 
Convened  at  Boston,  June  26, 1867.  Recommended  carrying  out  of  plan  by  Colonel 
Benham  and  Major  Blunt,  modified  as  follows :  that  the  closing  of  the  inlet  be 
deferred ;  that  the  deposit  of  stone  be  continued,  '67,  464. 
(Colonels  Bache  and  Benham,  and  Lieutenant-Colonel  Foster.) 
Engineers  in  Charge. 
Col.  J.  D.  Oraham,  1865,  '66, 1, 3, 36, 42. 

Col.  H.  W.  Benham,  1866-^68,  '66,  ii,  28 ;  '67,  457,  462.  465;  '68,  829. 
Lieut.  Col.  J.  Q.  Foster,  1868-7 1,  '68, 806, 810, 832 ;  '69, 420, 433 ;  '70, 466,468,469,470. 
Lieut.  Col.  OeorgeThom,1871-^—,  '71,  897;  '72,  949.;  '73, 1101;  '74,  ii,  325;  '75, 
ii,  415;  '76,  i,  181;  '77,  189;  '78,  221. 
Assistants. 
Lieutenant  Adams,  '66,  i,  45. 

Capt.  Oeorge  Burroughs,  '67,  46;  '68,  70,  829,  833 ;  '69,  60,  433. 
W.  T.  Martin,  '67.  4S7. 
Sophus  Haagensen,  '73,  1102;  '76^  i,  183. 
Lieut.A.H.Payson,  '75,  i,  120. 
Estimateii. 
By  Colonel  Oraham,  agffreffate,  $43,068.44,  '66,  i,  49. 
By  Colonel  Benham  and  Major  Blunt,  for  bulkhead,  fence,  and  jetties  at  Long  and 

Beach  Points,  |8,0U0,  '66,  ii.  29. 
By  Lientenant-Colonel- Foster,  to  complete  the  vork,  120,000,  '68^  808;  for  beach 
protection  and  dike,  aggregate,  $38,000,  '68,  810;  for  fiscal  year,  $11,600,  '70, 
78,469. 

*  Ciaied  $IS,000, 76,  i,  181 ;  'T?,  189;  '78,  221 ;  '79, 273. 
t  Cidtod  90,000,  ^09, 00,  and  $8,000,  '66, 11,  80;  '09, 420. 
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Estlmateft — Con  tinned . 
By  LientenantrColonel  Thorn,  for  completion  and  repairs,  910,000;  '71, 93,  896 ;  '72, 
951;  for  fiscal  year  of  IHTS-^O,  $5,000,  '74,  ii,  326;  for  1876-'77,  $5,000,  '75^  i, 
120,  ii,  416;  for  completion  of  existing  project,  $1,000,  '76,  i,  47,  183. 
For  completion  of  existing  project,  '79,  S75. 
Financial  Statements. 
'67.  461;  '68,808,  8;U;  '69,  420;  '70.  78,  470;  '71,  95,  96,  898;  '72,  951;  '73,  106, 
1102;  '74.  i,  116,  ii,  326;  '75,  i,  120,  ii,  417;  '76^  i,  47,  183;  '77,  42,  191;  'TS, 
46,223;  '79,52,275. 

Kesolution  of  State  of  Massachusetts  in  favor  of  an  appropriation,  '66;  i,  11. 
Operations. 

History  of  operations,  '71,  897,  949;  '73.  105,  1101 ;  '74.  i,  115,  ii,  325;  '75,  i,  120, 
ii,  415;  ^76,  i,  47,  182,  185;  '77,  189;  '78»  222;  '79,  51,  273. 

1865~'66.  Planting  bmsh-fence  and  bf^acli-grass  at  hea<l  of  East  Harbor,  and  com- 
mencement of  extension  of  bulkhead  jetties  at  Lone  Point,  '66,  ii,  30. 

1866-'67.  Plank-fence,  bulkheads,  icities,  and  other  beacn  protection?  were  made  at 
Long  Point,  East  Hurbor  beach,  and  Beach  Point.  '67.  46,  458. 

1867-68.  Protection  of  the  beach  at  Long  Point  and  Beach  Point  continned  and 
construction  of  a  dike  at  the  **  wading  place  "  commenced,  '68,  70,  830. 

]868-'69.  Bulkhead  and  jetties  at  Beach  Point  and  dike  across  the  Salt  Meadows 
completed,  '69,  60,  420. 

1869-70.  Repairs  to  jetties  have  been  made  and  bulkhead  and  jetties  extended,  '70^ 
78,  466. 

1870-71.  Repairs  to  bulkhead  and  jetties  and  construction  of  dike,  '71.  95,  897. 

1871-72.  DIko  at  Abel  Hill  completed  and  sundry  repairs  made,  '72,  94,  950. 

1872-73.  Extension  and  repairs  of  bulkheads  and  jetties,  by  hired  labor,  and  a  large 
quantity  of  beach-grass  was  planted  on  Beach  Point,  '73, 106,  1101. 

1873-74.  Repairs  and  construction  of  jetties  and  bulkheads  at  Beach  Point,  State 
Dike,  Long  Point,  and  Cove  Section,  '74,  i,  116,  ii,  326. 

1874-75.  Bulkhead  and  jetties  at  Cove  Section  completed.  Stone  bulkhead  at  Long 
Point  enlarged  and  improved.  Bulkhead  and  jetties  on  Beach  Point  repaired 
and  groins  built ;  dikes  at  High  H'  ad  and  Abel  Hill  repaired,  and  beach-grass 
planted  at  Beach  Point  and  Cove  Section,  '75,  i,  120,  ii,  416. 

1875-76.  General  repairs,  '76,  i,  47,  182. 

1876-77.  Work  on  stone  bulkhead  at  Long  Point  in  progress ;  beach-grass  planted 
at  Cove  Section,  '77,  41,  190. 

1877-^78.  Long  Point  bulkhead  raised  and  extended,  and  sundry  repairs  at  other 
points,  completing  all  the  works  projected,  '78,  222. 

1878-79.  Extending  bulkhead  and  planting  l>each-grass,  '79,  52. 
Physical  Characteristics. 

Described,  '66,  i,  12,  43;  '76,  i,  184 ;  current  and  tidal  observations,  '69,  433. 
Private  and  Corporate  HVorlL. 

$100,OUO  was  appropriated  by  the  State  of  Massachusetts ;  |300  or  $400  expended, 
'66,  ii,  28.  Bulkhead  ami  jetties  built  across  East  Harbor  Creek  by  State  au- 
thorities, '70,  78;  '71,  897;  '72,  950;  '76,  i,  1H7;  'Ti,  189;  '78,  282.  Bulk- 
head and  jetties  built  along  Beach  Point  by  the  local  authorities,  '71,  897 ;  '72, 
950;  '76,  i,  185;  '77,  189;  '78^  222. 
Projects. 

By  Colonel  Graham,  for  dikes,  jetties,  etc.,  details.  '66,  i,  43,  44. 

By  Colonel  Benham  and  M%jor  Blunt,  for  fence  jetties,  etc.,  at  Long  Point  and 
Beach  Point,  '66,  ii,  29.  Adopted  by  Board  of  Engtneers  with  certain  modiii- 
cations,  '67,  464. 

By  Lieutenant-Colonel  Foster,  for  dike  across  the  Salt  Meadows  and  East  Harbor 
Creek,  '69,  420. 

By  Lieutenant-Colonel  Thorn,  for  dike  near  Abel  Hill,  '72,  950. 

By  Lieutenant-Colonel  Thorn,  for  extension  of  various  jetties  and  stone  bulkhead 
at  Long  Point,  '73,  1101. 
Surveys. 

Under  direction  of  Lieutenant-Colonol  Graham,  1833-'34-'35  and  1865,  '66,  i,  43. 

Under  direction  of  Lieutenant-Colonel  Thorn,  annually,  ficom  1871  to  1875,  inclusive, 
•71,  897;  '72,  950;  '73, 1102;  '77,  189. 

Maps. 
Of  Colonel  Graham's  survey,  '66,  i. 
By  Captain  Burroughs  mentioned,  '69,  433. 

Under  direction  or  Lieutenant-Colonel  Thorn,  by  Sophus  Haagonsen  (4  sheets), 
'76,  i,  188. 

[C.  C] 
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PVliTNETTIIiUB  HABBOB,  N.  ¥•— Imfsovkmkst  of. 

Appropriations. 

1870 15,000, '70,  53. 

1871 5,000,  '71,  50. 

1872 10,000, '72,  47. 

1873 10,000,  '73,  47. 

1874 10,000, '74,  i,  64. 

1875 10,000, '75,  i,  59. 

1876 3,000, '76.  i.  111. 

1878 5,000, '78»  133. 

1879 4,000,  '79,  176. 

Total  to  1879 f53,00a 

List  of  appropriations,  '79, 1729. 
Commerce. 
Comniercial  facilities  of  Poltneyyille,  '67,  239,  240.    Justification  of  improvement, 

'67,  240. 
Statistics,  '67,  239.240;  '70,  204:  '71,  229;  '72,  256;  '73,  360;  '74,  i,  251;  '75. 
i,  334;  '76,  ii,  586;  '77,  979;  '78.  1275;  '79,  1729. 
Contracts. 


Year. 

Contrftct  with— 

Contract  fo^- 

Beferences. 

1871 

H.  J.  Mowiy 

Materialsand  labor »7i-220. 

1875 

do r 

..;... do 

'76,  i,  338. 
'73,  3«0. 
^73,  360. 
^75,  i,  332. 
'76,1,338. 

1872 

B.  H.  French...... 

do 

1873 

C.  A.  Harrington . . , 

do 

1874 

Thomas  Keeler 

do 

1875 

Case  &  Jennings 

Dredging,  at  70  cents 

Abstracts  of  bids,  '71,  229,  230,  231 ;  '73,  301,  363 :  '75,  i,  335,  336. 
Abstracts  of  contracts,  '71,  2.^;  '72,  256;  '73,  362;  '74,  i,  252;  '75,  i,  337. 
Enirtncers. 
Chief  of  Engineers. 
Koports,  '67,  33;  '70,  53;  '71,  50;  '72  46    '73,  47    '74,  i,  54;  '75,  i,  59;  '76,  i, 
110;  '77,  117;  •78»  132;  '79,  176. 
Engineers  in  Charge. 

Capt.  T.  W.  Maurice,  1828,  '74,  i,  249. 

Mi^.W.TnmbuU,  1846,  '74,  i,  250. 

Lieut.  Col.  C.  E.  Blunt,  1867.    Report,  '67,  238. 

MaJ.  N.  Bowen,  1870^71.    Report,  '70,  203. 

Lieut.  B.  D.  Greene,  1871,  '71,  49. 

Mw.  John  M.  Wilson,  1871-75.    Reports,  '71,  228;  '72,  255;  '73,  360;  '74, i,  249; 

'75,  i,  332. 
Mi«.  Walter  McFarland,  1875-'—.     Reports,  '76,  ii,  585;  '77,  979;  '78»  1274: 
'79,  1728. 
Assistants. 
Capt.  C.  J.  Allen  and  J.  8.  Lawrence,  1867,  '67,  239. 
l^stimates.    (See  also  Projects.) 

By  Captain  Manrice,  1829,  for  piers,  $30,896,  '74,  i,  249;  '76,  ii,  586. 
Financial  Statements. 

•70,  53,  204;  '71,  50,  229;  '72.  57,  255;  '73,  47,  360;  '74.  i,  54,  251 ;  '75,  i,  59,  :«4; 
•76,  i.  111,  ii,  586;  '77,  118,  980;  '78,  133,  1275;  '79,  176, 1729. 
Operations. 


Year. 


1871-72 
1872- '78 
1873-74 
1874-75 
187&-76 
1870- *77 
1877-78 
1878-79 


L.fL 


180 
212 


00 


Dredging. 


Oub.  yds. 


14,189 
9^878 


Semarks. 


1 80  feet  weet  saperstmcture  completed . , 
180  feet  e&at  saperstractiire  completed  . . 


110  feet  west  sapcrstractiire  complete<l. 
120  feet  west  saperstmctnre  completed. 

KooperatioDS ,  ___, 

Repairs , ..|  78,182,1274. 

No  operatioiis J  '79,176,1729. 


Beferences. 


'72, 47,  266. 

73,  47,  880. 

74, 1,  64,  250. 

75,  i,  50,  833. 

76,i,110,U.  585,687. 

77, 118,  079. 


Abstracts  of  materials  used,  '74,  i,  250;  '75,  i,  333;  '76,  ii,  585;  '78. 
of  operations,  '74,  i,  249 ;  '76^  ii,  586. 


1274.    History 
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PmLTNETTIIXE  HABBOB,  M.  T^-Ckmtiniied. 

Physical  Characteristics. 

General  description  of  Salmon  Creek.  '67,  239:  '76,  U,  586.    Iron  oxe-bedB  in  vicin- 
ity, '67,  240. 
Plans. 
By  Capt.  T.  W.  Maurice,  1829,  for  the  constmotion  of  a  system  of  piers  incloetng  a 
portion  of  the  lake,  '74,  i,  249;  '76^  ii,  586. 
Private  and  Corporate  WorlL. 
$30,000  has  been  expended  by  private  enterprise  for  the  imj^rovement  of  the  harbor, 
by  which  several  small  cribs  and  one  lone  wharf,  jatting  boldly  into  the  lake, 
had  been  constmcted,  bnt  the  works  failed  to  be  permanent,  '67, 240 ;  '74,  i,  250. 
Projects. 
By  Lientenant-Colonel  Blunt,  for  construction  of  piers  and  for  dredging  in  the  chan' 

nel,  at  an  estimated  cost  of  $87^000,  '67,  33,  239. 
By  Major  Boweu,'for  the  construction  of  a  pier  to  be  connected  with  the  western 
shore  by  a  bi*eakwater,  and  both  to  be  20  feet  wide ;  also  for  dredging  in  ihe 
channel,  at  an  estimated  cost  of  f27,000.    Modified  by  M%jor  Wilson  by  tiie 
addition  of  an  east  pier,  parallel  to  and  200  feet  ftom  the  western  pier,  at  an 
estimated  cost  for  completion  of  $31,500,  '72,  255.    The  original  project  for  the 
formation  of  a  harbor  was  estimated  to  cost  $59,000,  '74,  i,  250,  but  was  subse- 
quently increased  to  $71,000  for  additional  dredging,  '75,  i,  334. 
8nrvevs. 
182:5.  Included  in  the  examination  of  the  southern  shore  of  Lake  Ontario,  and  made 

separately  in  1829  by  Capt.  T.W.  Maurice, '74,  i,  250. 
1846.  Kesurvey  under  the  direction  of  Mi^or  Tumbull,  '74,  ii250. 
1867.  Under  the  direction  of  Lieutenant-Colonel  Blunt,  '67,  238. 
187:i-'75.  Under  the  direction  of  Mi^or  Wilson,  '74,  i,  250 ;  '75,  i,  333. 
Maps. 
Of  Pultneyville  Harbor,  '76^  U,  586. 
Of  the  harbor,  June  30, 1879,  '79,  172a 

[L.  J.  a] 


PUTAIXITP  BITfiB,  WASH.  T£B.— EzAMiNATioif  or. 

Commerce. 

Justification  of  improvement,  '76^  ii,  641, 669,  670,  671. 
En^iooers. 
Chief  of  Engimeers. 

Report,  '76,  i,  116. 
Engineers  in  Charge. 
Mai.  N.  Michler,  1876.    Report,  '76,  ii,  641. 
Maj.  J.  M.  Wilson,  1876.    Report,  '76,  ii,  668. 
Assistant. 
R.  A.  Habersham.    Report,  '76^  ii,  642. 
EstI  mates.    ( See  Plans. ) 
Physical  Characteristics. 
Description  of  river,  '76,  ii,  642,  643,  669,  670.    Description  of  coal*fielda,  '76^  il, 
643.    Table  of  distances  and  levels,  '76,  ii,  643. 
Plan. 
By  Major  Wilson,  1876,  for  removal  of  obstructions  from  Taooma  to  Moore's  farm, 
14-/V  miles,  to  a  depth  of  2i  feet  at  low-water,  by  dams  and  scraping  on  bars; 
also  to  close  east  channels  below  agency ;  estimated  cost,  $11,836,  *76,  ii,  670, 
671.    The  upper  section  of  the  river  from  the  coal  mines  to  Moore's  farm  can 
only  be  improved  by  looks  and  dams,  or  by  a  canal  for  the  entire  distance; 
such  exiienditures  not  Justified,  '76,  ii,  671. 
SnrveT. 
1876.  Examination  and  survey  by  R.  A.  Habersham,  fh>m  coal  mines  to  nurath  of 
river,  '76^  i,  116»  ii,  641,  668. 


IIVABTTICO  BAY,  TA^-Sctrvkt  of. 

Commerce. 

Captain  Phillips  considers  that  it  would  be  injudicious  on  the  part  of  the  govern- 
ment to  attempt  any  improvement  at  Quantico  B«y  or  Oieek,  '72,  714. 
Statistics,  '72,  714. 
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HVATflinCO  BAY,  TA«-Contiiiaed. 

Chcbf  of  Enginbers. 

Reports,  •71.76;  '72.71. 
Engin£BR  in  Chabge. 

Mi«.  W.  p.  Craighill,  1871-72.    Reports,  '71,  620;  »72.  707. 
Assistants. 

Capt.  Charles  B.  Phillips.    Report,  '72.  713. 

J.  E.  Weyss,  '72, 707. 

Gilbert  Thompson,  '72.  707. 
Surveys. 
1»71.  Under  direction  of  Major  Craighill,  hy  Captain  Phillips,  J.  E.  Weyss,  and 
GUbert  Thompson.    Reports,  '71.  620;  '72,  707,  713. 


^IIJEElirSTOWN  HABBOB9  MB.— IMPBOVEMBNT  OF. 

Appropriations. 

1W71 $5,000, '71,75,612. 

1«72 6,000,  '72.  ^,686;  '73,  71. 

1879 3,000, '79,  75.  488. 

Commerce. 
Increase,  '79,  488. 
Statistics,  '71,  613,  614. 
Contracts. 
1871.  John  W.  Parks,  dredging,  at  35  cents,  '71.  612,  613;  '72,  686.— 1872.  M.  F. 

Brainard,  dredging,  at  191  oents,  '73.  759.  760. 
Abstracts  of  bids,  '71.  613 ;  '73,  760. 
Bn^iueers. 
Chief  of  Engineers. 
Reports,  '70,  32,  70;  '71.  75;  '72.  68;  '73,  71;  '74.  i,  80;  '75,  i,  85;  '76,  i,  62; 
'79.  75. 
Engineess  in  Charge. 
Col.  J.  H.  Simpson.  1870.    Report,  '70,  421. 

M%i.  William  P.  Craighill,  1870-'—,  '71.  71,  585.    Reports,  '71.  612,  613;  '72» 
786;  '73,  759;  '74,  ii,  16;  '75,  ii,  64;  '76,  i,  283;  '79,  487. 
Assistants. 
William  Popp-.    Report,  '71,  613. 
Charles  J.  Bates.  '71.  613. 
Estimates.    (See  Projects.) 
Financial  Statements. 

'71,  75,  612;  '72.  68,  686;  '73,  71,  760;  '74,  ii,  16;  '79,  75,  488. 
OMrations. 
History  of  operations,  *79,  488. 
1870-71.  Dredging  by  contract,  '71,  612. 
1871-72.  Dredging  by  contract,  '72,  686. 
1872-73.  Dredging  by  contract,  '73,  71,  759,  760. 

187-^'79.  Operations  suspended,  '74,  i,  80,  ii,  16;  '76,  i,  86,  ii,  64;  '76^  i,  62»283;, 
'79,  48«. 
Piijsisal  Characteristics. 

'71,  613,  614 ;  '79,  488. 
Projects. 
By  Major  Craighill,  1870,  for  dredging  channel  in  Queenstown  Cxeek:  estdnated' 

cost,  $9,600,  '71,  75,  612-614. 
By  M^jor  Craighill,  1879,  io  straighten  the  channel  and  deepen  it  to  8feet  by  dredir-^ 
ing,  '79,  488. 
Sorveys. 
1870.  Under  direction  of  Major  Craighill,  by  William  Popp  and  Cbarles  J..  Bates* 
Report,  '71,  612,  613. 


<|ITI]VC¥  HABBOB,  Mississippi  Biver,  I£.I«^— Improvement  or. 
(See  also  Mississippi  bejtween  Falls  of  St.  Anthokt  and  Cairo.) 

Appropriation. 

Itf79,  $20,000,  '79, 131,  1130. 

29  EN 
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<|UIN€r  HARBOR,  lUssisslppI  River,  II«l4.-Coiituuifid. 

Engrineers. 

Chief  of  Engineers. 
Report,  '79,  130,  133. 
Engineer  in  Charge. 
Maj.  F.  U.  Farquhar.    Report,  *79,  1130, 
Estimates.    (See  Projects.) 
Financial  Statements* 

•79,  1130. 
Pii^sical  Characteristics. 

Discharge  and  slope  of  river,  '79,  1130. 
Projects. 
Maj.  F.  U.  Farquhar,  1879,  for  improvement  of  bar  opposite  city  by:  (1)3  spur- 
dikes  and  1  closing  dam  from  right  bank ;  (2)  improvement  of  Qoincy  Bay  by 
dredging;  estimated  cost  of  entire  project,  |224,110,  '79,  1130,  1131. 
Surveys. 
At  Quincy,  '78»  101 ;  '79,  133,  1130. 


RACIIVE  HARBOR,  HVIS.— iMPROVEBfEMT  of. 

Appropriations. 

1«44 $12,500> 

1852 I0»000l.gg   ...   35 

1864 3,600  f  ®^'  iiiy^' 

1866 23,910j 

1867 45,000,  '67,  22. 

1869  (allotted) 22, 275,  '69,  22. 

1870 10,000, '70,  36. 

1871 10,000, '71,  34. 

Ib73 20,000,  '73,  34. 

1874 10,000,  '74,  i,  40. 

1875 10,000, '75,  i,  44. 

1876 8,000, '76,  i,  97. 

JL878 10,000, '78,  116. 

1879 6,000, '79,  156. 

Total  to  1879 $201, 285. 

List  of,  '79,  1526. 
'Commerce. 
vOf  Racine  and  Milwankee  compared,  '67,  80.    Justification  of  improvement,  '67, 

80;  '68,  107;  '76,  ii,  391;  '79, 1528. 
Statistics,  '66,  iv,  122,  125;  '67,  81;  '68,  107;  '70,  95;  '72,  127;  >73,210,2U; 
•74,  i,  153;  '76,  U,  392;  '77,  872,  873;  '78^  1167;  '79,  1528. 
'Contracts. 


.T«ir. 


Contractor. 


Contract  for— 


Beferenoea. 


1866 

1867 
1867 
1867 
1870 
1871 
1673 
1873 
1874 
1875 
1875 
-1878 


Sanger,  Ledlie  &  Corse. 


P.  M.  Danaher 

Ledlie  &.  Coiae 

B..N.  Gore 

F.  M.  Knapp 

do 

, do 

Bacine  Dredging  Co 

F.M.  Knapp 

do 

Albert  Conro 

Cliicago  Dock  and  Dredging  Co  . 


Materials,  labor,,  and  dredging. 


Materials  and  labor., 

Materials 

do 

Materials  and  labor. , 

do 

do. 


'66,  iv,  122,  1»| 

'67,  82,  83. 
'67,82. 
'67,82. 
'67,82. 
'71,116. 
'Tl,  116. 
'73,  210. 
'74,  i,  152. 
'76,  1,  213. 
'TS,  I,  213. 
'76,  i,  214. 
'7P,  1527. 


Abstracts  of  bids,  'BiQ,  iv,  124 ;  '67,  82;  '75,  i,  213,  214;  '79,  1528. 
Abstracts  of  contracts,  '67,  82;  '68, 108;  '75,  i,  213,  214. 
JEn^ineers. 
.Cbikf  of  Engineers. 

.fieporte,  '66,  i,  5,  iii,  M;  '67,  22.26;  '68,  30;  '69,  27;  '70,  36;  '71.  34;  '72.33; 
'73,  34;  '74,  i,  40;  '75,  i,  44;  '76,  i,  97;  '77.  102;  '78,  116;  '79,  155. 
:  Board  of  Engineers. 

.Becommend  an  extension  of  the  piers  (see  Estimates),  '76,  ii,  391. 
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BACIiyi:  HABBOB,  li¥IS.-Contiiiaed. 

Eli0ineer8--Continned. 
Enoinisers  in  Charge. 
Mai.  J.  D.  Graliam,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sees. 
Col.  T.  J.  Cram,  1864-'65.    Report,  '66,  i,  16. 

Maj.  J.  B.  Wheeler,  1866-'69.    Reports,  '66,  iv,  121 ;  '67,  80,  '68, 107. 
Mai.  D.  C.  Houston,  1870-*—.    Reports,  '70,  95;  *71,  116;  '72.  126:  »73,  210;  '74, 
i,  152;  '75,  i,  212;  »76,  ii,  390;  '77,  871;  '78,  1167;  '79,  1526, 
Assistants. 
Capt.  D.  B.  Heap.    Report,  '67,  80. 
WilUam  H.  Hearding.    Reports,  '68,  107;  '72,  126;  '73,  210:  '74,  i,  152;  '77, 

871;  '78^1167;  '79,  1527. 
W.  T.  Casgrain,  in  charge  of  survey  of  Racine  Reef,  '67,  124. 
Estimates*    (See  also  Plans  and  Projects. ) 
By  Board  of  Engineers,  Lieut.  Col.  J.  B.  Kearney,  president,  1854,  additional  for 

completion,  |18,956.30,  '76,  ii,  391. 
By  Major  Graham,  pier  extension  and  dredging,  $17,422.73,  S.  Doc*  42,  35th  Cong., 

1st  Sess.,  pages  63,  175. 

By  Col.  T.J.  Cram,  1864-'65,  extension  of  piers  and  dredging,  $23,910,  '66,  i.  17,  24. 

By  M%j.  J.  B.  Wheeler,  1866,  to  extend  south  pier  as  projected  by  Colonel  Cram, 

122,833.36;  additional  for  dredging  and  further  extension,  $85,249.12;  total, 

$108,082.48,  '66,  iv,  122,  123;  '74,  i,  153. 

By  Capt.  D.  B.  Heap,  extending  south  pier  to  a  length  equal  with  the  north  pier, 

$42,817.32, '67,  81. 
By  Mi^or  Houston,  1870,  for  completion,  $40,000, '  70, 95.    1872.  Extension  north  pier, 
$80,000.  '72,  127.    1873.  Completion  of  piers,  $15,000,  '73,  211 ;  '74,  i,  153.    1876. 
To  replace  old  superstructure,  $15,00  ',  '76l  i,  390.    1877.  Extension  north  pier, 
$14,000, '77,  871;  '79.156. 
Expenditiures*    (See  also  Financial  Statements.) 

1866.  On  repairs  to  previous  work,  $3,860.79,  '66, 1, 17. 
Financial  Statements* 
'66,  iii,  12 ;  '67,  22 ;  'Ce,  30,  31 ;  '69,  27 ;  '70,  36,  95    '71,  34 ;  '72,  33, 127 ;  '73,  .34, 
211;  '74,  i,40,  153;  '75,  i,  44,  212;  '76,  i,  97,  ii,  390;  '77,  102,  871;  '78,  116, 
1167;  '79,156,1528. 
Operations.    (See  also  Private  and  Corporate  Work.) 


Kortbpier. 

South  pier. 

I>redg- 
ing. 

Bemsrks. 

Tw. 

i 
5 

& 

i 

1 

Beferences. 

1854-65 

^a 

r.f. 

L./L 

L./L 

aydf. 

I>rQdgiiig  in  ohftDiifil    . . . 

S.  Doc.  42,  85th  Cong.,  let 

Sess.,  p.  62. 
S.  Doc.  42,  35th  Cong.,  1st 

Sees.,  p.  62. 
'66,1,16,17. 

W,80,88. 

'68,30,107,  108; '76,  ii,  301 

'69,27;  '76,ii,391. 

'70,36,95,  '76,li,  391. 

'71,  34, 116;  '76,  ii,  391* 

1857 -'58 

220 

220 

1864 -*65 

Bepairing  and  Becming  for- 
mer work. 

*  Bnttt  previoua  to  1867 

In  a  storm,  was  sunk. 
Dredging  and  repairs  to  sonth 

pier. 
288  linear  feet  soperstraotore 

south  pier  rebuilt. 

Bepairs  to  piers   

Uneven  settlement  of  cribs; 

repairs  to  piers. 
Dredging  in  channel;  repairs 

to  piers. 
do 

18e6-'87 
I8tf7-'(» 

1868-69 

C*800 

288 

82 

128 
32 

♦6001 
2565 

256 

5,962 
6,912 

1860-*70 
1870-71 

128 
128 

288 

1871-72 

'72,33,126;  '76,i(.  392. 

'73,34,210;  '76,  ii,  392. 

'74,1,40,152;  '76,11,892. 
'76  1,44,212. 

1872-73 

256 

16,773 

1873 -*74 

100 
50 

1874-75 

100 
50 

do 

1875 -*76 

Channel  dredged  to  15  feet  of 

water. 
Bepairs  to  piers - 

'76,i,97,ii,390;  '77,871. 
'77, 102, 871. 

lOTe-77 

1877 -"18 

600  linear  feet  old  snperstmct- 
nre  replaced. 

'78,116,1167. 
»79, 156,  1527. 

1878*79 

50 

17,000 
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BAGINE  HABBOB,  li¥IS.— Contintied. 

Operations— Continued. 
History  of  operations  to  1875,  '76^  ii,  391 ;  to  1879.  '79,  1526. 
Abstracts  of  materials  and  labor,  '67,  83;  '68,  lOS;  '72, 1S6;  '76^  u,392. 
Condition  of  Work  June  30,  1879,  '79,  1526. 
Physical  Ciiaracteristics. 
Root  River,  '67,  81.    Snnlcen  reef  2  miles  off  entrance  to  harbor,  danfferoni  to  coast- 
ing vessels,  '67,  26,  81.  124.    Principal  trouble  at  harbor  caosed  oy  the  oonTer- 
fent  piers,  '77,  871.    Shoaling  of  water  on  north  side  of  piers  since  1870.  about 
feet ;  depth  of  water  on  south  side  increased,  '77,  871,  872.    Shoro  abiasioo 
between  Racine  and  Kenosha,  '77,  872. 
Private  and  Corporate  'VTorit. 
220  linear  feet  of  crib  pier-work  by  citizens  of  Racine  in  1856-^57.    Character  of  irork 
inferior  in  quality  and  efficiency  to  previous  workl>y  the  govemmeDt,  8.  Doc 
42,  35th  Cong.,  Ist  Sess.,  pages  62,63. 
Projects*    (See  also  Estimates.) 
By  Board  of  Engineers,  1854,  extension  of  piers,  approved  by  the  Secretary  of  War, 

'76,  ii,391. 
py  Major  Graham,  1857,  extension  of  piers,  S.  Doc.  42,  35th  Cong.,  Ist  SesB.,  pageCd. 
By  Colonel  Cram,  1865,  extension  of  south  pier,  pier-heads  for  both  pien,  and 

dredging  to  12  feet.  '66,  i,  17,  iv,  121. 
By  Major  Wheeler,  1865.  after  extending  the  south  pier  as  projected  by  Colond 
Cram,  to  extend  botn  piers  to  15  feet  of  water ;  dredging  between  the  piers  to 
12  feet  of  water ;  estimated  cost,  $108,082,  '66,  iii,  11,  iv,  V&.    1867.  For  a  14-foot 
channel  instead  of  one  of  12  feet,  '67,  22.    18G8.  To  extend  the  south  to  an  equl 
distance  with  the  north  pier,  '68,  30. 
By  Major  Houston,  1872,  to  extend  the  north  pier  beyond  the  south  pier  a  distance 
of  150  feet,  to  prevent  the  accretion  of  shore  drift  at  the  harbor  mouth,  '72,  33, 
127.    1877.  Extension  of  the  north  pier  at  least  100  linear  feety  the  extension  of 
150  feet  projected,  and  subsequentlv  completed  in  1872,  being  deemed  insufficient 
to  accomplish  the  purpose  intonded,  '77,  102, 871. 
Secretarjr  of  li¥ar« 
Approves  plan  of  improvement  involving  pier  extension  submitted  by  the  Board  of 
Engineers,  '76,  ii,  391. 
Surveys. 
1865,  '66^  i,  18. 

1867.  Survey  of  Racine  Reef,  directed  by  Mi^or  Wheeler^  xuade  by  Aaaiatmt  W.  T. 
Casgrain,  '67,  124,  125. 

1877.  Directed  by  M%jor  Houston,  '77,  871. 

1878.  Soundings  taken,  '78,  1167. 
Maps. 

'66,  i.  No.  14.  [B.  1.  C] 


BAHWAY  BITliBy  IV*  JT.— luPROVEnNT  of. 

Appropriations. 

r879,fl0,000,'79,  67. 
Comnierce. 
Justification  of  improvement,  '79,  483^485. 
Statistics,  '79,  485. 
fiuffineers. 
Chief  of  Engineers. 

Reports,  '78,  63;  '79,  68,  74. 
Engineer  in  Charge. 

Col.  J.  N.  Macomb.    Report,  '79,  483. 
Assistant. 
A.  Doerflinger.    Report,  '79,  484. 
Estimates*    (See  Projects.) 
Physical  Ciiaracteristics. 

Description  of,  '79,  484.    Obstructions,  '79,  484. 
Projects. 
By  Colonel  Macomb,  1879,  to  dredge  a  channel  75  feet  wide  and  7  feet  deep  at  id 
low-wat«r,  1,400  yards  long ;  estimated  cost,  $10,000 ;  or  to  increaee  4ep4ih  to  8 
feet  and  width  to  100  feet  or  125  feet,  and  remove  bowlders :  estimated  cost, 
827,000, '79,  69,  484,485. 
Survey. 
1878-'79.  By  A.  Doerflinger,  under  direction  of  Colonel  Macomb,  '78^  63 ;  '79, 0r,95y 
484. 
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BAIBrSFOBB'9  IfiULAND.— (See  Boston  Harbob,  Ma00.) 


BAISimr  BIYEBy  MICH.— (See  Monboe  Harbob.) 


BAPPAHANIiroCK  BITEB9  near  Frederleksbnry,  Ta.— Impboys- 

MBNTOF. 

ApproprlatioiiS« 

1852 13,000.    AugU8t30. 

1871 15,000,  '71,  72,596. 

1872 16,000,  '72,  09,690. 

1873 15,000,  '73,  74,770. 

1874 7,000,  »74,  i,  84,  ii,  31. 

18r5 5,000,  '75,1.93,11,  125. 

1876 10,000, '76,  67,350;  '77,66,360. 

1878 13,600, '78^71,512. 

1879 10,000, '79,  85,614. 

Totaltol879 $93,500. 

List  of  appropriatioiis,  '74,  u,  30;  '75,  u,  124;  '76,  i,  350;  '79,  609. 
Commerce. 

Beqairements,  '73,  770;  '74.  ii,  30;  '79,  613. 

Statistics, '71,  596;   '72,690;  '73.770;   '74,11,36,37;   '75,  ii,  125;  '7^1,350; 
•79,  616. 
Contracts. 

1871.  G.  H.  Ferris,  dredginflr,  at  24^  cents  per  cubic  yard,  '71,  596;  '73, 770.  B.  D. 
Minor,  remoyai  of  wrecks,  '71,  596;  '72,  689.  Hebrew  «&  Asserson,  removal  of 
wrecks,  '71,  596;  '72,  689.  B.  Mallefert,  removal  of  wrecks,  '71,  596;  '72, 
689.— 1872.  A.  A.  Dodge,  dredging,  at  33  cents  per  cubic  yard,  '73,  770.— 1873. 
A.  A.  Dodge,  dredging,  at  33  cents  per  cubic  yard,  '74,  ii,  29,31. — 1875.  £.  M. 


at  28  cents  per  cubic  yard,  '77,  360.  '  Thomas  P.  Morgan,  constructing  dike,  at 
$4.90  per  linear  foot,  '77, 360.— 1878.  E.  F.  McGraw,  constructing  dikes,  at  ^.35 
and  |3.25  per  linear  foot,  '79,  611,612.  Daniel  Constantine,  dredging,  at  23 
cents  per  cubic  yard,  '79,  612. 
Abstracts  of  bids,  '71,  597;  '73»  771;  '74,  ii,  31;  '75.  ii,  124;  '76,  i,  350;  '77,  360; 
'79,611,612. 

Chief  of  Engineers. 
Beports, '70,  31,68;  '71,72;  '72,69;  '73,74;  '74,i,  84;  '75,1,93;  '76^1,67; 
•77,  64;  •78»  71;  '79,  85. 
Engineers  in  Charge. 
Maj.  William  P.  Craighill,  1870-'75,  '70,  68.    Beports,  '71,  595;   '72,  689;  '73, 

770  *  '74  11  29  31 
S.  T.  Abert,  U.  S.  C.  E.,  1875-^—.    Beports,  '75,  ii,  124 ;  '76. 1,  360;  '77,  360;  '78» 
511 ;  '79,  607. 
Assistant. 
N.  H.  Button.    Beports,  '73»  770;  '74,  11,  33. 

By  N.  H.  Ilutton,  1871,  for  channel  100  feet  wide  by  10  feet  deep,  $83,360,  '71,  596; 

'72,689;  '74,  ii,  33-36. 
By  Migor  CraighiU,  1873,  for  annual  dredging  to  maintain  channel  8  feet  in  depth, 

16,000  to  87,500,  '73,  770;  '74,  i,  84,  u,  30.    In  1874,  to  complete  to  10  feet  in 

depth,  $56,940,  '74,  ii,  30. 
By  S.  T.  Abert,  U.S.C.E.,  1877,  to  complete  existing  project,  $59,500,  '77.  361. 

Bevised,  1879,  to  $290,000,  '79.  85, 612-614. 
Financial  Statements. 
'71,72,596;   '72.69,690;  '73,74,770;  '74,  i,  84,  ii,  125;  '75,1,93,11,125;   '76,1, 

67, 351 ;  '77,  65, 361 ;  '78,  72, 512 ;  '79,  85, 614. 
Operations. 
History  of; '79,  609. 

1870-'71.  Dredging  in  progress,  '71,  596. 
1871-^2.  Chanuels  dredged  through  Spottswood  and  Fredericksburg  Bars  70  feet  by 

8  feet;  wrecks  removed,  '72.  69,689. 
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BAPPilHANlffOGK  BITEB,  near  Fredericksbnrv,  TA.— ContinU 

OperatioiiS — Continued. 
1872-^3.  Channel  increased  to  15^  feet  in  width,  wiecks  removed,  and  over  1,600  feet 

of  dikes  built,  »73,  74,770. 
1875-^4.  Dredging  17,500  cubic  yards,  '74,  ii,  29,30. 
1874-^5.  Dredging,  '75,  i,  93, 124, 125. 
l,875-'76.  Dredeing,  '76,  i.  350. 
1876-77.  Dike  Duilt ;  dredging  in  progress,  '77,  361. 

1877-78.  22,828  cubic  yards  drodged  and  352i  linear  feet  of  dike  biult,  '78^  511. 
1878-79.  Building  dikes  and  dredging,  *79,  85, 610. 
Projects. 
By  Migor  CraishiU,  1871,  for  dredging  a  channel  100  feet  wide,  with  10  feet  depth; 

removal  of  wrecks  and  buildmg  dikes;  estimated  cost,  ^,360,  '71,  596;  '72, 

689;  '74,  ii,  33,  35.    Modified  by  M%ior  Craighill,  1873,  for  an  8-foot  channel, 

'73,  74,  770. 
By  S.  T.  Abert,  1879,  for  a  channel  from  Fredericksburg  to  Port  Boyal  and  below 

Port  Royal;  estimated  cost,  1^90,000,  '79,  85,  613. 
Surreys. 
1852.  Examination  made  by  J.  E.  F.  Mansfield,  '74,  ii,  36. 
1853-'54.  By  United  States  Coast  Survey,  '74,  U,  31,32. 
1870.  Under  direction  of  M%jor  Craighill,  by  N.  H.  Button,  '74,  ii,  31-37. 
1879.  Of  Spottswood  Bar,  under  direction  of  S.  T.  Abert,  '79,  612. 

[C.  C] 


BABITAIV  BITEB,  at  and  below  New  Bninswtck,  N.  J*— Imfboyi- 

MKMT  OF. 

Appropriations* 

1^ $7,000.    Act  of  July  4. 

1837 6,963.    ActofMaroh3. 

1878 200,000,  '78,57,420. 

1879 60,000, '79,  64,394. 

Total  to  1879 $273,963. 

Coninierce. 

Statistics,  '74,  ii,  178. 
Contracts. 

1878.  Henry  Dubois  &  Sons,  constructing  dikes,  '79,  394. 
Abstracts  of  bids,  '79,  394. 
Engrineers. 
Chief  of  Enoineeks. 

Reports,  '73.  86;  '74,  i,  86;  '78,  57;  '79,  64. 
Enoineeb  in  Chabge. 

Lieut.  Col.  John  Newton,  1874-'—.    Reports,  '74,  ii,  173;  '78^  419;  '79,  398. 
Assistants. 
Julius  H.  Striedlnger,  '74,  ii,  177. 
A.  ZoUer,  '74,  ii,  177. 
E.  A.  Giesler,  '74,  ii,  177. 
Estimates.    ( See  Plans. ) 
By  Lieutenant-Colonel  Newton,  1879,  for  completion  of  existing  project,  $1,833,668.05, 
'79,  394. 
Financial  Statements. 

'78.57,520;  '79,64,394. 
Operations. 

1878-79.  Dredging  and  construction  of  dikes  Nos.  2  and  3  in  progress^  '79,  64, 393. 
Piiysical  Ciiaraeteristics. 

Description,  '74,  ii,  174-176. 
Plans. 
By  Lieutenant-Colonel  Newton,  1874,  for  an  8-foot  or  10-foot  channel  from  Crab 
Island  to  New  Brunswick,  $1,707,042.58  or  |2,093,662.05,  '74,  ii,  179. 
Projects. 
By  Maj.  Hartman  Bache,  1836,  for  improyement  of  New  Brunswick  Harbor,  details 

unknown ;  act  of  July  4. 
By  Lieut.  Col.  John  Newton,  1872,  for  a  10-foot  channel  below  New  Brunswick  by 
dredging,  removal  of  rock,  and  building  dikes,  '78^  419;  '79,  393. 
Surveys. 
1873-74.  By  J.  H.  Striedlnger,  A.  Zailer,  and  E.  A.  Giesler,  under  direction  of  Liea- 
tenant-Colonel  Newton,  of  the  river  below  New  Brunswick,  including  shoals 
called  the  "middle  ground."    Report,  '74,  ii,  173. 
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BED  FISH  BABy  TJEX.— (See  Oalyebton  Bat  ship-channel.) 


BEB  BITEB9  TEXm  ABKn  AIVD  UL.— Improvement  of. 

(InclttdiBff  removal  of  raft,  closing  Tone's  Bayoa,  improrement  of  Cypress  Bayon,  romovin 

and  other  obstractions  from  Red  River,  improvoment  01  Upper  Red  River  above  the  raft,  esamb 

of  falls  at  Alexandria,  examination  at  month  of  Red  River,  examination  from  the  raft  to  the  crossing  of 
the  Missouri  Texas  and  Kansas  Railroad,  examination  of  Bayoa  Pieire,  Tone's  Bayon,  Bayou  Winsey, 
and  Lakes  Bayon  Pierre  and  Cannasanier.] 

Appropriations. 

£emovat  qf  r(^ft : 

182H 125,000  00.    Act  of  May  23,  1828. 

1831  (survey) 187  50.    Act  of  March  2,  1831. 

1832 20,000  00.    Act  of  July  3,  1832 

1834 50,000  00.    Act  of  June  28,  1834. 

1835 50,000  00.    Act  of  March  3,  1835. 

1836 40,80000.    Act  of  July  2,  1836. 

1836  (for  building  and  operating  boat).  30, 000  00.    Act  of  July  2,  1836. 

1837 , 65,000  00.    Act  of  March  3,  1837. 

1838 70,000  00.    Act  of  April  20,  1838. 

1841 .V.  75,000  00.    Act  of  September  4,  1841. 

1847  (to  supply  deficiency) 7, 150  00.    Act  of  March  2,  1847. 

1852 100,000  00.    Act  of  August  30,  1852. 

1872 150,000  00.    Act  of  June  10,  1872, 

1873 80,000  00,  »73,  64,  620,  630. 

1874 50,000  00,  »74,  i,  72,  704. 

1875 20,000  00,  '75,1,69,527. 

Bemoving  raft  and  doting  Tant^s  Bayou : 

1876 35,000  00,  '76,  i,  78,  599;  '77,  77. 

1878 30,000  00, '78,  67,  630. 

1879 15,000  00, '79,  113,  954. 

Cloting  Tom^s  Bayou : 

1872 20,000  00, '73,  623,  630. 

1877  (allotment) 4,500  00,  '79.954. 

Bemoving  enags  and  other  ohatrueHona: 

1878 25,000  00, '78,  87,  634. 

1879 22,500  00, '79,  114,  961. 

Improving  mouih : 


1878 150,000  00, '78,87,632:  '79,961. 

1879 40,000  00, '79,  114,  961. 

Improvement  of  upper  river  above  raft : 

fe79 10,000  00, '79,  114. 

Improvement  of  Cypress  Bayou: 

1872 10,000  00,'73.  620,  623;  '74.1,706. 

1873 50,000  00, '73,  64,  623;  '74,  i,  720. 

1876 1.3,000  00, '76,  i,  78,  600;  '77,77,490. 

1878 15,000  00,  '78,87,634. 

1879 6,000  00, '79,  113,  959, 

Total  to  1879 11,279,137  50. 

Statements  of  appropriations,  '74,  i,704;  '77,  481,  489;  '78,  630,  633;  '79.  954,  959. 
Commerce. 
Justification  of  improvements,  '73,  623,  651,  664,  667. 

Statistics,  '73,  620,  671;  '74,  i,  718;  '77,  487,  489;  '78,  623,  632;  '79,  954,  959, 
960,  962,  989. 
Contracts. 
History  of  early  contracts,  '73,  644, 

1872.  With  Eager  Elleeman  «&  Co.,  for  construction  of  dam  to  close  Tone's  Bayou, 
•73,  628. 
Engineers. 
Chief  of  Engineers, 
Beports  on  removal  of  raft,  '66,  i,  7;  '71,  67;  '72,  61;  '73,  64;  '74,  i,  72:  '76,  i, 
69;  '76,  i,  78;  '77,  77;  '78,  86;  '79,  112;— closing  Tone's  Bayou.  '73,  64;  '74, 
i,  72;  '75,  i,  72;  '77,  77;  '78,  86;  '79,  112 ;— removing  snags  and  obstructions, 
'78,87;  '79,  114;— improving  mouth, '78,87;  '79. 113;— improving  upper  river, 
•79,  114;— improving  Cypress  Bayou,  '7Q,  31,  62;  '71,  66;  '72,  CI;  '73,  64; 
'74,  i,73;  '75,  i,  69;  '76.  i,  78;  '77,  77;  '78*  87;  '79,  113. 
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BED  BITER— Continued* 

E  nirin^crs— Continned. 
Engineeks  in  Charge. 
Capt.  C.  W.  HoweU,  1870-'74.    Rep<n^  on  removal  of  raft,  '72,  568 :  '73,  613 ;  '74, 

i,  702;  '75,  i,  584,  902;— cloeing  Tone's  Bayou,  '73,  623.  635,  671;  '74,  i,  704; 

*75,  i,  530;— improvement  of  Cypress  Bayou,  '71,  66;  '72,  668;  '73,  620, 6U8; 

•74,  i,  706-  '75,  i,  528 :— improving  falls  at  Alexandria,  '75,  i,  522,  902. 
Capt.  W.  H.  H.  Benyaurd,  1874-'—.    EeporU  on  removal  of  raft,  '75,  i,  536;  '76^ 

i,  596;  '77,480;  '78,629;  '79,  951;— closing  Tone's  Bajrou, '76,1, 596;  '77,483; 

'78,  629 ;  '79,  951 ;— removing  snags  and  other  obstructions,  •78»  634 ;  '79,  961 ; 

improving  mouth,  '78,  636 ;  "79,  959 ;— improvement  of  river  above  raft,  '79, 

964,  986;— improvement  of  Cypress  Bayou,  '76.  i,  528;  '76,  i,  599;  '77,488; 

•78,633;  '79,957. 

Lieut.  E.  A.  Woodruff.    Reports,  '72,  562, 569, 572 ;  ' 73,  613, 635, 668.    Death,  '74, 

i,  702. 
George  Woodruff,  '74,  i,  703. 
Lieut.  J.  B.  Quinn.    Report,  '75,  i,  524. 
J.  Barney.    Reports,  '77.  483 :  '78,  631 ;  '79,  956. 
W.  C.  Melvin.    Report,  '79,  954. 
J.  Straszer,  '79,  962. 
O.  R.  Wilson.    Report,  '79,  993. 
F.W.Gee.    Report, '74.  i,  706. 
H.  A.  Leavitt.    Report,  '74,  i,  716. 
H.  C.  Ripley,    Report,  '75,  i,  906. 
Esttmates. 
By  Captain  Johuston,  1874,  for  removal  of  raft,  $166,000,  '73,  646. 
By  Lieutenant  Woodruff,  1872,  $259,014,  '72,  572;  '74,  i,  704;  '76,  i,  608;  '77,  482. 

Reason  for  cost  exceeding  estimate,  '76,  i,  599. 
By  Captain  Benyaurd,  1879.  for  completion,  $122,500,  '79,  954. 
By  Lieutenant  Woodruff,  closing  Tone's  Bayou,  1873,  $42,916,  '73»  675;  '74,  i,  706; 

'75,  i,  526.    By  Captain  Howell,  1874,  $20,000,  '74,  i,  73.  705. 
By  Captain  Benyaurd,  1878,  removing  snags  and  other  obstructions,  $175,000,  '78» 

634,635. 
By  Captain  Benyaurd,  1878,  improving  mouth.  $:mOOO,  '78»  87,  636. 
By  Captain  Benyaurd,  1879,  improvement  of  river  aoove  raft,  $67,836,  '79,  989. 
By  Lieutenant  Woodruff,  1872.  improvement  of  Cypress  Bayou ;  for  dam  at  lower 

end  of  Soda  Lake,  $70,000,  '73,  670. 
By  Captain  Howel],  1874,  tor  obtaining  a  3-foot  depth  from  Shreveport  to  Jefferson, 

$372,580, '74,  i,  73,  710,  716,  720;  '75,  i,  69,  529. 
By  Captain  Benyaurd,  1878.  for  completion  of  existing  project,  $20,000,  '78,  633. 
By  Captain  Howell,  1875,  lor  improving  falls  at  Alexandria  by  low-water  canal ; 
if  locks  are  provided  with  common  gates,  $82,611 ;  if  Fouracre's  and  Girurd's 
gates,  $83,605,  '74,  i,  904;  or  by  dam  at  foot  of  falls,  with  lock  and  navigable 
sluice,  $97,653,  '75.1,  904. 
By  Assistant  Ripley.  1875,  by  straight  cut  through  upper  falls^  100  feet  by  5  feet, 
$75,256.  '75,  i,  908 ;  or  by  wing-dams,  aided  by  cut  through  Lower  Falls,  $60,907, 
'75,  ij  909. 
By  Captain  Howell,  1875,  for  shore  protection  in  front  of  Alexandria,  $18,400,  '75^ 

i,  906. 
By  Captain  Benyaurd,  1879,  for  construction  of  snag-boat,  $60,000,  '79,  961. 
Financial  Statements. 
•73,  64»  620, 623, 676 ;  '74,  i,  73,  720 ;  '75.  i,  60,  527 ;  '76.  i,  78, 600 ;  '77,  77, 488, 490; 
'78,  86,87,632,634;  '79,  113,114,954,959. 
Operations* 
History  of,  previous  to  1866,  '73»  644,  664. 

1872-'73.  Purchase  of  wrecking  boat  and  removal  of  raft  by  hired  labor,  '73,  64,613. 
Successful  use  of  nitro-glycerine  in  removal  of  raft,  '73,  618;  '74,  i,  703.  Clos- 
ing Tone's  Bayou  by  low- water  dam,  destruction  of  same  by  high-water,  '73^ 
628 ;  reclosing  of,  by  drift,  '73,  630 ;  '74,  i,  704 ;  43,839  cubic  yards  dredged  from 
Cypress  Bayou,  '73,  64, 622. 
1873-^74.  Navigable  channel  through  raft  opened  for  entire  length  November,  1873. 
Completion  of  drift-dam  closing  Tone's  Bayou, '74,  i,  72,  703,705.  Dredging 
continued  in  Cypress  Bayou,  channel  widened  and  deepened  by  removal  of  53,70u 
cubic  yards,  '74,  i,  706;  '73,  706,  708. 
1874-75.  Removing  parts  of  raft  aud  widening  channel.  Premature  explosion  of 
nitro-glycerine,  '  75,  i,  523, 526.  Dredging  channel  on  Cypress  Bayou  continued, 
'75,  i  5  60,528,529. 
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OMratioiiS— OoQtinned. 

iWS-^e.  Widening  oliannel  thitragli  raft.  Present  condition  of,  *76,  i,  78,  597. 
Continuation  of  dredging  in  Cypress  Bayou,  '76,  i,600. 

1876-^77.  Widening  channel  through  raft,  '77,  77,  481.  Closing  Tone's  Bayou  by 
brush-dam,  '77,  77,  488,487. 

1877-78.  Widening  channel  through  raft  and  keepingriver  free  from  obstructions, 
'78»  86, 629.  Repairing  and  raising  dam  at  Tone's  JBayou,  '78,  86, 630.  Building 
new  dredge  at  Cypress  Bayou,  '78,  87,633. 

1878-79.  RemoTing  parts  of  old  raft,  '7)9,  112,  961.  Changes  produced  by  work  at, 
'79,  113,  962,  flS5,  Dredging  at  mouth  of  river  for  temporary  improyement,  *79, 
113.  959.  Removing  snags  and  wrecks  from  river,  '79,  114, 961, 962.  Repairing 
and  raising  dam  at  Tone's  Bayou,  '79,  953.  Widening  channels  at  Cypress 
Bayou,  '79,  113,958. 
Physical  CharaGterlstlcs. 

Floods  on  Red  River,  '69,  343,351;  '73,  642;  '76,  I,  578,  616,  664,  666;  '76,  1,  616. 
Description  of  r^,  '72,  569:  '73,  614,640,  664,  666:  '76,  i,  598;  '79,  955.  An- 
cient aischarffe  of  river  probably  through  Atchafalaya  River,  '73,  640.  Iivju- 
rious  action  of  cut-offs,  '73,  645.  Geological  notes,  '73,  651.  Characteristics  of 
Tone's  Bayou,  '73,  672;  '77,  484.  Characteristics  of  Cypress  Bayou,  '74, 1,706, 
709;  '73,  621, 660, 669.  Characteristics  at  falls  of  Alexandria,  '75,  i,  902.  Char- 
acteristics of  river  above  raft,  '79,  986. 
Plans*    (See  also  Mississippi  River  Levees.) 

History  of  early  plans,  '72,  569 ;  '73,  644.    Discussion  of  plans,  '73,  647. 

By  Capt.  Johnson,  1854,  for  improving  river  at  raft  by  a  passage  around  raft  through 
Dooley's  Bayou,  Shift  and  Sodaf  Lakes,  and  Twelve-mile  Bayou,  '72,  569. 

Lieutenant  Woodruff.  1872^  considers  plan  inadequate,  '72,  569. 

By  W.  C.  Melvin,  187o.  for  improvement  of  river  by  reservoirs  to  restrain  floods  and 
assist  low-water  discharge,  '75,  i,  616,  673. 

By  G.  W.  R.  Bayley,  of  the  Louisiana  levee  commission,  1875,  improvement  of  the 
river  by  levees  with  a  gradual  closure  of  side  outlets,  '75,  i,621. 

For  improvement  of  passage  at  falls  of  AJexandria  by  detour  through  bayous,  rap- 
ids, and  Jean  de  Jean,  '75,  i,  903.  Considered  impracticable,  '75, 1,904,907. 
By  excavated  channel  through  rock,  '75,  i,  903, 905.  Results  considered  uncer- 
tain, and  hence  condemned,  ^75,  i,  903.  By  use  of  wing-damSj  so  as  to  obtain  a 
uniform  slope  from  head  to  foot  of  faUs,  '75,  i,  904, 906.  Considered  objectiona- 
ble from  velocity  of  current  produced  and  obstruction  formed  to  river  floods, 
'75,  i,  904. 

By  Captam  Howell,  by  canal  to  be  used  at  low- water  only,  to  give  a  depth  not  less 
than  5  feet  over  Upper  Falls,  and  extending  from  head  to  foot  of  rapids,  locks  to 
be  60  feet  by  200  feet ;  cost,  by  use  of  common  gates  at  locks,  $82,611,  or  by 
use  of  Fouracre's  and  Girard's  shutters,  $83,605,  '75,  i,  904 ;  or  an  improvement 
by  dam  at  foot  of  falls,  with  lock  and  navigable  sluice:  cost  $ii7,653,  '75,  i,  904. 
^  For  improving  river,  1879,  at  the  raft  by  a  detour  Ihrougn  Tone's  Bayou,  Bayous 
Pierre  ana  Winsey,  and  Lakes  Bayou  Pierre  and  Cannasanier ;  river  route  con- 
sidered preferable,  '79,  991, 992, 996. 

For  improving  Cypress  Bayou,  1879.  by  the  removal  of  stumps  and  snags,  and  the 
use  of  dams  with  or  wiuiout  locks,  '72,  573 ;  '73,  669.  Various  plans  considered, 
'74,1,710,711,714. 

By  Captain  Benvaurd,  1878,  for  improving  mouth  of  river  by  a  dam  closing  mouth 
of  old  river  between  the  head  of  Atchafalaya  River  and  Tumhill  Island,  '78»  87, 
636.    More  careful  surveys  indicate  that  the  plan  would  not  probably  be  satis- 
factory, '79,  960. 
Private  and  Corporate  HVork. 

Improvement  of  Cypress  Bayou  by  city  of  Jefferson,  '73,  622;  '79,  957.  Dredge 
furnished  the  United  States  by  the  city  of  Jefferson,  '73,  64, 620. 

Bayou  Pierre  River  and  Bayou  Winsey  Navigation  Company,  for  improving  river  in 
vicinity  of  raft,  '73,  625;  '77,  996. 
Projects. 

History  of  early  prqjects,  '72,  569;  '73,  644.    Discussion  of  projects,  '73,  647. 

By  Lieutenant  Woodruff,  1872,  for  removing  the  obstructions  at  the  raft  by  cutting 
a  channel  through;  work  to  be  done  by  hired  labor,  '72,  569 ;  '73,  613.  Meth- 
ods used  '73,  614. 

By  Captain  Howell,  1872,  for  improving  river  by  gradually  closing  Tone's  Bayou  by 
a  low-water  dam.  '73,  624, 627, 628, 674, 675 ;  '77,  483, 484 ;  '79,  953. 

By  Captain  Howell,  1872,  for  improving  Tone's  Bayou  by  dredging  and  removing 
obstructions  from  Jefferson  to  Caddo  Lake  and  the  construction  of  dams  at  foot 
of  Soda  Lake,  '72,  61;  '73,  622;  '74,  i,  714;  '75,  i,  69,529. 
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Projects— Continued. 
By  Captain  Howell,  1875,  to  protect  the  city  front  from  eroflion  at  Alexandite  hj 

means  of  stone  revetment-^  '75,  i,  906. 
By  Captain  Benyanrd,  1878,  for  the  removal  of  snags  and  obstructions  from  ths 
river  by  nse  of  snag-boat  and  hired  labor,  '78, 634. 
Siunreys. 
History  of  early  survey,  '73,  646. 
1871.  Examination  of  raft,  '71,  67. 

1871.  Examination  of  Cypress  Bayou,  '71,  66;  '72.  568,572;  '73»  635,668. 

1872.  Survey  of  raft.  Cypress  Bayou,  and  Tone's  Bayou,  '73,  635,638. 
1874.  Survey  of  falls  at  Alexandria,  '75,  i,  79,902,906. 

1874.  Survey  of  Cypress  Bayou,  '74,  i,  707,716. 

1878.  Survey  of  river  above  raft.  Tone's  Bayou,  and  falls  at  Alexandria,  '78,  88,89; 
'79.  986. 

1879.  Survey  of  Tone's  Bayou,  Bayous  Pierre  and  Winsey,  and  Liake  Pierre,  '79 
114,991. 

Maps. 
Of  Tone's  Bayou,  '77,  486.  [L.  T.  8.] 


BED  BITJEBy  LiITTLiEy  ABK.— (See  Whitb  Bivbb,  xra) 


BED  BITEB  OF  THE  BTOBTH,  nUIVlf  •^iBCPBOVxaoENT  ov. 

A  ppropriatlons. 

1«76 $10,000, '77,  87. 

1878 30,000,  '78,  100. 

1879 25,000,  '79,  136. 

Totaltol879 |65,000. 

Statement  of  appropriations,  '79, 1191. 
Commerce. 
Justification  of  improvement,  '74,  i,  298;  '75,  i,  372;  '78,  730,  732. 
Statistics,  '79, 1191. 
Engrioeers. 
Chief  op  Exoineers. 

Reports,  '73,  51 ;  '74.  i,  58;  '75,  i,  63;  '77,  87;  '78, 100;  '79, 135. 
Engineers  in  Chasob. 
Maj.  F.  U.  Farquhar,  1873-78.    Reports, '74, 1,  295 ;  '75,1,370;  '77,375;   '78, 

729  730. 
Capt.'  C.  J.  Allen,  1879-^—.    Report,  '79, 1189. 
Assistants. 
D.  W.  Wellman,  '74,  i,  295. 
M.  E.  Schmidt,  '75,  i,  370. 
C.  J.  Morris,  '78,  732. 
C.  Wanzer,  '79,  1190.    Report,  '79,  1192. 
Estimates.    (See  Plans  and  Projects.) 
Financial  Statements. 

'77,87;  '78,100;  '79.  136. 
Operations. 
l877-'78.  Removal  of  obstmotions  Irom  Moorhead  to  Frog  Point.  '78,  100, 729. 
1878-'79.  Dredge  bnilt;  removal  of  11,631  cnbic  yards;  obstmotions  removed  finmi 

9  miles  of  the  river,  '79, 135, 1189, 1190, 1192. 
History  of  operations,  '79,  1192. 
Physical  Ciiaracteristics. 
Descriptions,  '74.  i.  295, 296 ;  '75,  i,  370, 371 ;  '78»  730 ;  '79, 1192.    Rainfell,  '74^  i, 
296.    List  of  obstructions,  '74,  1,  297;   '75,  i.  371;   '78,  730.    Hynothesis  by 
Moior  Warren  that  the  Minnesota  River  once  orained  this  valley  and  carried  its 
waters  into  the  Mississippi,  '75,  i,  389-392, 394. 
Plan. 
By  M%|or  Farquhar,  1874,  for  improvement  of  the  Red  River  between  Goose  Rapids 
and  Frog  Point  by  construction  of  lock  and  dam  at  Goose  Rapids,  dredging  on 
bars,  removal  of  bowlders  from  rapids,  sna^,  and  overhannng  trees^  estimated 
cost,  |212,308;  more  detailed  surveys  required  to  perfect  plan,  '74,  i,  297,296. 
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BEB  BITEB  OF  THE  BIOBTH,  MUVlir.— Continued. 

Projects. 

By  Major  Farqnhar,  1878,  for  improvement  of  the  river  between  Breckenridge 
and  the  northern  boundary  line  by  dredging,  removal  of  obstructions,  and  con- 
struction of  lock  and  dam  as  follows ; — ^raft  and  flat-boat  navigatiou,  Brecken- 
ridge to  Moorhead.  $22.664 ;  improvement  of  river  from  Moorhead  to  Goose 
Rapids,  |4,428 ;  look  ana  dam  below  Goose  Rapids.  |219.288 ;  from  Goose  Rapids 
to  Frog  Point.  $32,880 ;  from  Frog  Point  to  boundary  line,  $85,338.  Aggregate 
estimates,  $364,598. 

By  Captain  Allen,  1879,  by  reducing  cost  of  lock  and  dam  to  $190,000 ;  reduced  total 
estimate  to  $335,310,  '79,  1191. 
Surveys. 

1873-74.  By  D.  W.  Wellman,  from  Moorhead  to  Pembina,  '73,  51  j  '74,  i,  58,295. 

1875.  By  M.  £.  Schmidt,  examination  from  Moorhead  to  Breckenridge,  '75,  i,  370. 

1877.  By  C.  J.  Morris,  examination  from  Frog  Point  to  northern  boundary  of  the 
United  States,  '78,  100,730. 


BEEDY  ISI.AIVD,  POBT  PENN,  DEI..— Icb  hakbob  at. 


Appropriations. 

1828.  For  repairing  piers  at  Port  Penn,  Fort  Mifflin, 


1830^ 

1831 

1832 

1833 

1834 

1835 

1852, 


and  Marcus  Hook 4,413  00. 


For  the  harbon  of  New  Castlo,  Marcus  Hook,^ 
^  Chester,  and  Port  Penn.  ^ 


Act  of  May  23. 
Act  of  April  23. 
Act  of  March  2. 
Act  of  July  3. 
Act  of  March  2. 
Act  of  June  28. 
Act  of  March  3. 
Act  of  August  30. 


r  10, 000  00. 
4,000  00. 
10,000  00. 
4,000  00, 
6, 133  00. 
6,000  00. 
For  Reedy  Island '51,090  00. 

Commerce. 

Importance  of  Reedy  Island  as  an  ice  harbor,  '71,  093;  '79,  73. 
Statistics,  '71,  694. 

Fort  Delaware,  in  vicinity,  '71,  694  j  '79,  445. 
Eng^lneers. 

Chief  of  Engineers. 

Reports,  '66,  i,  7;  '67,  43;  '68.  63;  '71,  79;  '79,  73. 
Engineers  in  Cbabos. 
Col.  J.  D.  Graham,  1865.    Report,  '66,  i,  37. 
Lieut.  Col.  C.  S.  Stewart,  1867-71.    Reports,  '67,  440;  '68^  703. 
Lieut.  Col.  J.  D.  Kurtz,  1871.    Report,  '71,  693. 
Col.  J.  N.  Macomb,  1879-^—.    Report,  '79,  444. 
Assistant 
R.  M.  Bache,  '67,  440;  '68,  703. 
Estimates.    (See  Plans. ) 

liegrislation.    (See  State,  Prirate,  and  Corporate  Work.) 
iors.  Fifty  acres  on  the  northern  end  of  Keedy  Island  and  the  ice  harbor  itself 
ceded  to  the  government  by  the  general  assembly  of  Delaware,  '79,  445. 
OperationfK. 
1853.  Piers  constructed  to  serve  as  a  harbor  of  refuge  from  floating  ice,  '68,  703. 
Condition  of  the  work  in  1871,  '71,  693.    In  1879,  '79,  73. 
Plans. 
By  Lieutenant-Colonel  Stewart,  for  pier  extension  and  repairs,  to  cost  (estimated) 

♦132,000,  '68,  705. 
By  Lieutenant-Colonel  Kurtz,  for  pier-work,  forming  an  ice  harbor,  at  an  estimated 
cost  of  (190,000,  '79,  694. 
Project. 
b'or  the  construction  of  piers,  1853,  to  form  a  harbor  of  reftige  from  floating  ice. 
•68,  703. 
Surrey. 
1867-'68.  By  R.  M.  Bache,  under  the  direction  of  Lieut.  Col.  C.  S.  Stewart,  '67,  42, 
440;  '68»703. 

[C.  C] 
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BICHMOIirB'S  ISI^AIVD,  HUB.— Breakwatbr  at. 

Appropriations. 

1852 tlO,000, '67,  484.    Act  of  August  30. 

1872 20,000, '72,  90. 

1873 60, 000,  '73,  99. 

1875 15,000, '75,  i,  115. 

1878 6,000,  '78.  39. 

1879. 3,000,  '79,47. 

Total  to  1879 $114, 000. 

Lists  of  appropriations,  '73,  1073 ;  '74  ii,  306 ;  '76,  u,  395;  '77, 166 ;  '78^  201 ;  '79^ 
257. 
Commerce. 

Benefit  of  improvemeut,  '67,  485 ;  '72,  1072. 

Statistics,  '67,  485. 
Contracts. 


Year. 


1872 
1873 
1878 
1876 
1876 
1878 
1878 


Cod  tractors. 


Contract  for— 


Edward  Moore 

J.  M.  Andrews 

Isaac  Hamilton 

Isiaao  Hamilton 

D.  N.  HiU  and  S.  F.  Hamilton  .. 

J.  r.Hamilton 

S.  F.  Hamilton  and  J.  F.  Corrit. 


Stone  for  breakwater . 

do 

do 

do 

, do 

do 

do 


'73,1078. 
'73,1073. 
•73, 1073. 
'75,  ii,  396. 
'76,  ii,  396. 
'79,  257. 
'79,  257. 


Abstracts  of  bids,  '73,  1073 ;  '75,  ii,  396 ;  '79,  258. 
Abstracts  of  contracts,  '73.  1073;  '75,  u,  396;  '79,  259. 
Engineers. 
Chief  op  £xoineer8. 
Reports,  67,  42;  '69,  62 ;  '70,  80;  '72.  90;  '73,  99;  '74,  i,  109;  '75,  i,  115;  '76,  i, 
41;  '77,35;  '78,39;  '79,  46. 
£noineebs  in  Charge. 
Col.  J.  D.  Graham,  1865,  '66,  i,  36. 

Lieut.  Col.  George  Thorn,  1867-»— .    Reports,  '67,  484;  '72,  935;  '73,  1072;  '74, 
ii,  306 ;  '75,  ii,  396 ;  '76.  i,  160 ;  '77,  164 ;  '78.  201 ;  '79,  257. 
Estimates.    (See  Projects.) 
Financial  Statements. 
'72,  90,  935;  '73,  99,  1073;  '74,  i,  109,  il,  307;  '75.  i,  115,  ii,  396;  '76,  i,  41,  161; 
'77,  35,  165;  '78^  39,  201;  '79,  47,  258. 
Operations. 


Year. 

Bemiirkft. 

Stone  used. 

BeferonoeB. 

1853- '54 

Construction  of  breftkwAter , 

Tom. 

'67,484. 

1872-78 

do 



IP! 

4. 008 

'73, 1073. 

1873-74 

do 

'74,  i,  109,  11,  307. 
'75  1,115. 
'76,i,41. 
'79,4«,258. 

1874-  76 

do 

1875-76 

do 

1878-79 

do 

Physical  Characteristics. 

Presence  and  formation  of  bar,  '67,  484. 
Project. 

By  Lieutenant-Colonel  Thorn,  for  the  construction  of  a  mbblestone  breakwater, 
2,000  feet  in  length,  30  feet  wide,  and  13  feet  high,  at  an  estimated  cost,  orig- 
inally, of  $93,500;  subsequentiy  modified  to  $80,S)0,  '67,  48,  484;  '72,  935;  '76; 
i,  160;  '79,257, 
Survey. 

18G7.  Under  the  direction  of  Lieutenant-Colonel  Thorn,  '67,  484. 


/ 
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RINCON  BOCK,  San  Fnmclsco  HarHor,  €AJL«— Bbhoval  of. 

Appropriation. 

1872,  <f50,000,  •73»  108. 

Commerce* 

Bincon  Bock  »  dAiigerooa  obstraetion  to  navigation,  '73,  1136. 
Contract, 

1874.  With  John  N.  Bisdon,  for  the  removal  of  Bincon  Bock  to  a  depth  of  24  feet^ 
for  ^,000,  '74,  ii,  371.    Contract  extended,  '74,  ii,  371;  '75,  i,  122,  ii|  094. 
Completed  by  one  of  the  sureties  on  his  bond.  '76,  ii,  617 ;  '77,  992. 
Abstract  of  bids,  '74,  ii,  371. 
£nirineers* 
CaiBF  OF  Enginebbs. 

Beports,  '73,  108;  '74,  i,  119;  '75,  i,  122;  '76^  i,  113;  '77,  120. 
Engineer  in  Charge. 
Maj.  G.  H.  Mendell,  1873-^—.    Beports,  '73»  1133;  '74,  ii,  371 ;  '75,  ii,  694 ;  '76,  ii, 
617 ;  '77,  992. 
Estimates. 
By  board  of  nnderwriters,  for  the  removal  of  Bincon  Bock,  |65,000,  '68^  73. 
By  Migor  Mendell,  for  the  removal  of  1,830  cubic  yards  of  Bincon  Bock,  $45,760, 
•73,  1139. 
Financial  Statements. 

•73.  108 ;  ^74,  i,  119,  U,  372;  '75, 1,  122,  ii,  696;  '76^  i,  114 ;  '77,  121,  992. 
Leyislation. 
Act  of  legislature,  March  26, 1851,  fixing  a  boundary  line  for  the  water  front  of  San 
Francisco,  '73,  1134. 
Operations. 


Tear.  P^inayiff, 


Book  removed.     Beferenoes. 


1873-'74  I  Diaaetrons  exploaion ;  2  Urea  loat ;  large  amount  of  prop- 
erty deatroyed. 

1874-'75 
187S-'7« 
1876-'77 


Operatlona  auapended  on  acooant  of  legal  h^Jonotion  . 
Work  completed  by  one  of  the  contraotor'a  anxetiea . . 


Oub.  ydt. 

1.660 

1,570 

i"i28 


»74,  a,  WL 

'76,  il,  685. 
^76,  11.  617. 
'77, 120,  002. 


Private  and  Corporate  UTorfeL. 

Water  front  of  San  Francisco  fixed  by  act  of  legislature,  '73;  1134. 
Project, 

By  M^.  G.  H.  Mendell,  for  the  removal  of  Bincon  fiock  by  drilling  and  blasting ; 
estimated  cost,  $45,750,  '73,  1137 ;  '74,  ii,  371. 
Surveys* 

Rincon  Bock  included  in  the  Coast  Survey  of  1864,  '73, 1138. 

1866.  By  T.  D.  Parkinson,  C.  E.,  •68,  73. 

1673.  Under  direction  of  M^l.  G.  H.  Mendell,  '73,  1133. 

1875.  Under  directicm  of  Maj.  G.  H.  MendeU,  ^75,  ii,  695. 

1877.  Under  direction  of  Maj.  G.  H.  Mendell,  '77,  992. 


Sie  ORANDE  AT  FORT  BROlPinV,  Ti;X.-<See  Fort  Browk.) 


RIO  ORAnrDE  TO  DONAIiDSONVILIiE,  CANAL..— (See  Donaldbok- 

YILLB,  ETC.) 


ROANOKE  RIVE  By  IV.  €•— Improvsmbnt  or. 

Appropriations. 

1871 J20,000,  •71,74,608,  621. 

1872 10,000,  ^72,  70,  697. 

1873 10,000,  '73,77. 

1874 5,000,  '74,  i,  88,  ii,  65. 

Total  to  1879 $45,  OUO,  ^79,  625. 
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ROAVrOKE  BITER,  N.  €•— Conthined. 

Commerce. 

Statistics,  '72,  697,  728,  729,  733;  '73,  788;  '74,  ii,  67 ;  '78,  539;  '79,  686. 
Contracts* 
1871.  J.  M.  Foote,  removal  of  wrecks,  '71,  609;  '72,  696;  '73,  787.— 1872.  J.  M. 
Footo,  remoYal  of  rocks,  '72,  696 ;  '76,  i,  353.— 1873.  J.  M.  Foote.  removal  of 
wrecks,  '73,  788;  '74,  ii,  64^—1875.  Thomas  P.  Moifijan,  building  dikes,  at  12.95 
per  linear  foot,  '75,  ii,  131. 
Abstracts  of  bids,  '71,  609;  '72,  697;  '75,  ii,  131. 
Enirineers. 
Chief  of  Engineers. 
Reports,  '70,  31,  69;  '71,  74,  76;  '72,  70,  72;  '73,  76;  '74,  i,  88;  '75,  i,  94;  '76, 
1.68;  '77,66;  '78,74;  '79,87. 
Engineers  in  Charge. 
Maj.  William  P.  Craighill,  187P-74.    Reports,  '71,  608,  620;  '72,  696,  796;  "7^ 

787 ;  '74,  ii,  64,  65. 
8.  T.  Abert,  U.  8.  C.  E.,  1874-'—,  '75,  ii,  110.    Reports,  '75,  ii,  129;  '76,  i,  352; 
•77,367;  '78,539;  '79,624. 
Assistant. 
George  H.  Elliott,  '71,  621.    Report,  '72,  728. 
Estimates. 
By  George  H.  Elliott,  1871,  for  156,000  linear  feet  of  dikes  or  jetties.  $234,000,  '72, 
732 ;  for  channel  60  feet  wide,  by  dredging  and  removal  of  rock,  $78,702,  '72, 
732  733. 
By  Major  Craighill,  1871,  for  5-foot  channel,  60  feet  wide,  $120,000,  '72.  696,  727: 
for  removing  obstrnctions  and  constructing  dikes,  $269,000 ;  additional  for  8-foot 
channel,  $250,000,  '72,  697,  727. 
By  Mr.  Abert,  1874,  for  dredging,  removing  snags,  etc.,  at  Taylor's  Ferry  and  other 
bars  to  make  a  channel  100  feet  by  8  feet,  $42,460,  '75,  ii,  132;  in  1879,  for  com- 
pletion of  existing  project,  $222,000,  '79,  626. 
Financial  Statements. 
'71,  74,  609;  '72,  70,  697 ;  '73,  77,  788;  '74,  i,  88,  ii,  65;  '75.  i,  95,  ii,  133;  '76^  i, 
68,  355;  '77,  66,  367 ;  '78,  75,  540;  '79,  87,  625. 
Operations. 
History  of  operations,  '79,  624. 

1870-71.  Removal  of  wrecks  by  contract.  '72,  606,  726. 
1871-72.  Removal  of  wrecks  and  other  obstructions,  '72,  70,  606,  726. 
1872-^73.  Removal  of  rocks ;  1  steamer,  7  schoouers,  1  floating-battery,  1  doable- 

ender,  and  300  piles  removed  from  channel,  '73,  76,  788. 
1873-74.  Wrecks  removed  and  rocks  blasted,  '74,  i,  88,  ii,  64. 
1874-75.  Building  dikes  by  contract.  '75,  i,  94,  95,  ii,  130,  131. 
1875-76.  968  linear  feet  of  dikes  completed,  '76,  i,  68,  355. 
1876-'77.  Work  on  dike,  '77,  66,  366. 

1877-7&-79.  Operations  suspended,  '78,  74,  539;  '79,  87,  624. 
Pliysieai  Cliaracteristics. 

'71,  608,  609;  '72,  696,  726,  727-732;  '74,  ii,  64;  '75,  ii,  129-132. 
Plan. 
By  Major  Craighill,  1871,  for  a  channel  8  feet  in  depth ;  estimated  cost,  $519,000, 
•72,  697,  727. 
Projects. 
By  M^jor  Craighill,  1871,  for  removal  of  snags,  etc.,  and  the  oonstmotion  of  train- 
ingdikes  to  obtain  a  channel  60  feet  wide  by  5  feet  deep,  from  Indian  Highlands 
to  Weldon ;  estimated  cost,  $269,000,  '72.  697,  727.    To  expend  appropriation  of 
1871,  in  removal  of  wrecks  and  other  obstructions  from  the  stream,  and  removal 
of  rocks,  snags,  and  overhanging  trees  near  Weldon,  71,  609 ;  '72,  696,  727. 
By  8.  T.  Abert,  1874,  for  dredging  at  Taylor's  Ferry  and  other  bars,  removal  of 
onags,  etc.,  for  a  channel  100  feet  by  8  feet;  estimated  cost,  $42,460,  '75,  ii,  132. 
In  1879,  for  repairs  of  dikes  and  removal  of  snags,  '79,  87,  625. 
Surveys. 
1870-^71.  Under  direction  of  M^or  Craighill,  '70,  69,  71,  76,  by  George  H.  EUiott^ 
'71,  608,  621.    Reports,  '74,  ii,  65 ;  '72,  726-733;  '72,  72,  696. 


BOCKAWAT  INIiET*— (See  Long  Island  Coast.) 
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BOCK  CASTIiC  BITER,  KT.— Subvst  of. 

Commerce. 

J Qstification  of  the  proposed  improvement,  '75,  i,  802. 
£K9ineers. 
Chief  of  Ekoinbbbs. 
"     Report,  '75,  i,  77. 
Engineer  in  Charge. 

M%j.  Walter  McFarland,  1875.    Beport,  '75,  i,  800. 
Assistant. 
B.  C.  McCalla,  1874-75.    Beport,  '75,  i,  801. 
Bfftlmates.    (See  Plans. ) 
Pbysieal  Characteristics. 
Description  of  the  river,  '75,  i,  801,    Coal-beds  in  the  vicinity,  '75,  i,  802.    Table 
of  distances  and  elevations,  '75,  i,  803. 
Plans. 
By  B.  C.  McCalla,  for  blasting  rock  and  for  the  removal  of  timber  from  the  banks, 
to  provide  a  safe  outlet  for  coal-barges  and  timber-rafts^  at  high  stages  of 
water,  at  an  estimated  cost  of  (5,000,  '75, 1,  802. 
Siurreys. 
1874-75.  By  B.  C.  McCalla.    Beport,  '75,  i,  801. 


BOCK  ISIiAND  BBIDOC— CoNSTRUcnoN  of. 

Appropriatioiuu 

m7 $200,000,  '70,  252. 

1869 500,000, '70,  253. 

1870 300,000, '70,  58. 

1877 (forsheer  booms).  15, 000,  '77, 145 ;  '78,  97. 

Total  to  1879 $1, 015, 000. 

Beversion  to  Treasury  of  $500^000,  '70,  58;  reappronriated,  *71,  256.    Act  of  Con- 
gress provides  that  expenditures  on  part  of  the  United  States  shall  not  exceed 
$1,000,000,  '70,  253.    Statements  of  appropriations,  '69,  44;  '70,  58,  252,  253; 
•71,  57,  256. 
Commerce. 

Effect  of  bridge  on  navigation,  '77,  824 ;  '78,  1002. 
Contracts. 
Harvey  &  Livesey,  for  masonry,  '71,  299.    Annulled  for  lack  of  energy,  '71,  300. 
Efforts  to  obtain  damages,  '71,  300.    Baltimore  Bridge  Company,  for  three  spans 
of  superstructure,  $459,784,  '71,  301 ;  contract  extended,  '71,  302.    Satisfac- 
tory work  done  by,  '72,  279,  292.    With  Ean  Claire  Lumber  Company,  for  con- 
struction of  sheer-booms  at  bridge,  '77,  818. 
Proposals. 
To  be  invited  for  plans  1,  2.  and  3  of  Major  Warren,  and  for  spans  of  80,  WO,  and 
190  feet,  '70,  *2&2.    Specincations  on  which  proposals  were  based,  '72, 286.    For 
superstructure;  abstracts  of,  '71,  301;  '72,  287. 
fingineers. 
Chief  of  Engineers. 
Beports,  '68»  50;  '69,  44;  '70,  58,  240;  '71,  57;  '72,  49;  '73,  52;  '77,  96,  817; 
'78^  97;  '79,  132.    Letter  of,  to  Major  Warren,  stating  objections  of  Lieuten- 
ant-Colonel Bodman  to  location  of  &aw,  '70,  229. 
Board  of  Engineers. 
1859.  Consider  that  the  present  bridge  has  not  been  located  or  constructed  with 
proper  resard  for  the  interests  of  navigation,  that  the  piers  have  not  the  best 
form,  and  are  improperly  placed  with  reference  to  direction  of  currents,  '67, 
291;  '68,1036. 
(Captains  Humphreys,  Meade,  and  Franklin.) 

1864.  Board  of  Commissioners  authorized  by  act  of  Congress  April  19,  1864,  '70, 
247.    Beport  of,  '70,  248.    Limited  in  expenditures  on  bridge,  '70,  253.    Con- 
trol of  bridge  assigned  to  Engineer  Department,  '69,  44. 
r Brigadier- General  Schofield,  James  Barnes  and  Seldon  M.  Church.) 
1876.  To  examine  and  report  on  the  expediency  of  constructing  sheer-booms,  to 
be  placed  at  the  upper  end  of  all  or  any  bridge  piers  on  the  Mississippi  Biver, 
'77,  821.    Becommend  the  removal  of  the  remains  of  the  old  north  pier  and  the 
construction  of  sheer-booms,  '77,  819,  824. 
(Colonels  Macomb  and  Simpson,  Minors  Warren,  Farqnhar,  and  Snter,  and  Cap* 
tain  Allen.) 
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BOCK  ISIiAND  BBIDOE— Continued. 

ED^ueers — Continued. 
Engineers  in  Charge. 
Mai.  G.  K.  Warren,  186^-71.    Reports  on  bridging  navigable  waters  of  the  United 

States,  '68,  315;  '78.  900,  091,  1033.    Reports,  '69,  194;  '70,  236,  240,  256. 
Col.  J.  N.  Macomb,  1871-78.    Reports,  '71,  256;  '72,  279;  '73,  415;  '78*  710. 
Mai.  F.  U.  Farquhar,  1878-79.    Reports,  '78,  710;  '79,  1144. 
Maj.  D.  W.  Flagler  (ordnance),  '79,  1144,  1145. 
.Assist  AN  T8> 
Capt.  W.  H.  H.  Benyanrd,  in  charge  of  designs  for  superstmctuie,  '69,  199.    Re- 
ports, '70,  2C3;  '71,  301;  '72,  286. 
Capt.  A.  Sticknoy,  in  charge  of  masonry,  '69,  199.    Reports,  '71,  298;  '72, 29X 
Capt.  A.  H.  Burnham^  in  local  charge,  *73,  416. 
George  B.  Nicholson,  inspector  of  iron- work,  '72,  292. 
E.  F.  Hoflfman.    Report,  '79,  1145. 
fistlmates.    (See  also  PlansJ 
By  E.  H.  Johnson,  C.  E.,  of  Cfhica^o  Rock  Island  and  Pacific  Railroad  (made  for 
board  of  commissioners),  for  a  single-track  bridge,  with  passage  for  highway  17 
feet  wide,  $1,296,292,  '69,  194;  '70,  237,  249. 
By  Major  Warren,  on  basis  and  plans  of  E.  H.  Johnson,  for  double-track  railroad 
and  highway  bridge,  with  approaches,  $2,134,168,  '69, 194 ;  '70, 251.    Estimated 
saving  of  plan  suggested  by  M^jor  Warren  over  plan  of  E.  H.  Johnson,  $125,966, 
'69  195. 
By  Lieut.  Col.  T.  J.  Rodman,  U.  S.  A.,  phm  No.  1,  $1,334,525 ;  phm  No.  2,  $978,065, 

'70,  257.    Plan  No.  3,  $934,291,  '70,  258. 
By  Major  Warren,  plan  No.  2,  $2,187,547,  '70,  246,  264.    Plan  No.  3,  $1,282,386,  TOt 
246,  266.    Cost  to  United  States  of  plan  No.  3,  $587,675;  cost  to  railroad  oom- 
pany  of  plan  No.  3,  $694,681,  '70,  246.    Review  of  previous  estimatoa,  '78^  982. 
Expenditures.    (See  also  Financial  Statements.) 
On  part  of  United  States  shall  not  exceed  $1,000,000,  '70,  253.    Relative  expense  to 
be  borne  by  United  States  and  railroad  company,  '70, 237,  246. 
Financial  Statements. 
'71,  256,  262;  '72,  279,  285;  '73,  416;  '78,  97,  711;  '79.  132,  1145.    Payment  to 
United  States  by  railroad  company,  $177,320.25,  '73,  415. 
Leirislation, 
Act  June  27,  1866,  **    *    *    for  establishment  of  an  armory    •    *    *    •    on  Rock 
Island ;  authorizing  the  Secretary  of  War  to  fix  location  of  bridge,  and  to  grant 
to  the  railroad  companies  and  other  parties  in  interest  pecuniary  aid  towards 
ohanginc  present  location  of  bridge  and  road ;  action  to  be  undw  oontroi  of 
board  of  commissions,  as  fixed  by  act  of  April  19,  1864,  '70,  247,  254. 
Act  July  25,  1866,  to  authorize  the  construction  of  certain  bridges,    *    •    •    fixing 
minimum  height  of  lower  chord  above  high- water,  length  of  span,  and  position 
of  piers,  '70,  249. 
Act  March  2,  1867,  making  appropriations  for  support  of  Army  and  other  purposes, 

$200,000  provided  for  the  construction  of  bridge  at  Rock  Island,  '70,  &8. 
Act  March  3,  1869.  making  appropriations  for  support  of  Army  and  other  purposes, 

$500,000  provided  for  construction  of  bridge  at  Rook  Island,  '70,  253. 
Act  July  20, 1868,  in  relation  to  bridge,  authorizing  commencement  of,  with  general 
provisions  and  conditions,  and  providing  that  the  expendituns  on  part  of 
United  States  shall  not  exceed  $1,000,000,  '70,  253,  255.    Action  of  Congress 
allows  a  change  to  single-track  railroad  bridge  with  highwav  beneath,  '70, 239. 
Various  acta  relating  to  oonstruction  of  bridges,  '77,  145,  824  ;  '78^  1089,  1091. 
Operations. 
1868-^69.  Work  commenced  by  contract  on  the  Davenport  abutment,  '69,  198. 
1869-^70.  Progress  on  substructure ;  completion  of  Davenport  abutment ;  oonstruc- 
tion of  coffer-dam  at  draw  pier;  embankment  for  Davenport  wagon  road  in 
progress,  '70,  224;  '71,  298. 
1870-71.  Completion  of  piers  Nos.  1,  2,  3,  and  4 ;  masonry  for  pivot  pier  and  Dav- 
enport wacon  road  embankment,  '71,  298.    Work  taken  from  contraotor  and 
prosecuted  by  hired  labor,  '71.  300.    Operations  on  superstructure  commenced, 
'71,  301. 
1871^2.  Removal  of  rock  from  draw-span  channel  and  completion  of  sapewlructme 

May  8,  1872,  '72,  291,  295. 
1872-73.  Final  completion  and  oi>ening  of  bridge  and  transferment  of  to  Ordnanee 

Department,  February  4,  1873,  '73,  52,  415. 
1877-78.  1,150  linear  feet  of  sheer-boom  built,  '78»  97,  710,  997. 
1878-79.  Repaii-s  of  sheer-boom,  '79,  132,  1144,  1146. 
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ROCK  ISIiAHTD  BSUDOK— CoBtimied. 

PliTftical  Cliaraeteristics. 

Of  valley  of  rivers  '66,  315.  Sectional  area  of  natural  water-way  at  location  of 
bridge,  '69,  197 ;  '78,  1001.    Velocity  of  oorrent  at  bridge,  '69,  197. 

Plans. 

For  wagon  way,  width  26  feet,  with  two  sidewalks  of  6  feet  each,  considered  by 
board  of  commissioners  and  rejected  as  giviug  pivot  pier  too  great  width,  '69. 
194;  '70,242. 

By  £.  H.  Johnson,  for  single-track  railroad,  tmss  to  be  16  feet  wide,  with  wagon 
road  (without  sidewalks)  17  feet  wide,  '69,  194 ;  '70,  237,  241,  249. 

By  Lieut.  Col.  T.  J.  Rodman,  U.  S.  A.,  as  follows,  (1)  truss  wide  enough  for  dou- 
ble-track railroad  and  high  enough  for  wagon  road  above  railroad,  '70,  257 ; 

(2)  same  arrangement  of  track  and  road,  but  only  wide  enough  for  single 
track,  '70,  257;  (3)  same  as  plan  No.  2,  bat  with  wagon  road  below  sin^e- 
track  railroad,  '70,  258. 

By  H^jor  Warren,  placing  railroad  above  wagon  road,  (1)  truss  33  feet  high,  28= 
feet  apart,  wagon- way  28  feet  wide  and  12  roet  high,  raim>ad  with  double  tracks, 
and  two  sidewalks,  to  be  reached  by  steps  from  ends,  '69,  195;  '70,  244,  262;. 
(2^  trusses  of  same  general  dimensions  as  preceding,  wi^n  road  18  feet  wide,, 
with  two  5  feet  sidewalks,  double-track  railroad  above,  '69,  195 ;  '70,  244,  262 ;; 

(3)  single-track  railroad,  trmtses  18  feet  wide,  with  wagon  road  beneath  18  feet 
wide,  and  two  sidewalks  (outside  of  trusses)  5  feet  wide,  '69, 195;  '70, 244, 262.. 

Mi^or  Warren  recommends  plan  No.  3,  '70,  246.  General  details  of  proposed  plans,. 
'70,  263^ 

Private  and  Corporate  UTork.    (See  Legislation.) 

Projects. 

Act  of  Congress  June  27, 1866,  authorizing  Secretary  of  War  to  fix  location  of  bridge^ 
and  grant  pecuniaiy  aid  to  parties  interested,  to  aid  them  in  changing  present 
location  and  rebuilding,  the  details  to  be  under  immediate  contrcu  oi  board  o£' 
commissioners,  '70,  247,254. 

Act  of  Congress  July  25,  1866,  fixing^  height  of  lower  chord  above  high-water  on. 
navijy^able  streams ;  also  length  ot  spans  and  position  of  piers,  '70, 249. 

Proposition  of  Chicago  Rock  Island  and  Pacific  Kailroad  Company  as  to  Joint  actiom 
with  United  States,  '70,  248.    Agreement  and  guarantee  of,  '70,  254. 

Project  adopted  by  board  of  commissioners  (Brij^  General  J.  M.  Schofieid,  J.  Barnes,, 
and  S.  M.  Church).  The  government  to  build  over  main  channel  a  bridge  with, 
iron  draw,  the  truss  to  be  of  proper  width  for  double  track,  the  wagon- way  to 
be  planked  high  enough  to  leave  lower  chord  foi:  railroad  track,  '69,  194 ;  '70„ 
248.  The  Chicago  Bock  Island  and  Pacific  Railroad  Company  to  have  right  of 
way  over  same,  provided  they  pay  to  the  United  States  one-half  the  cost  of  con- 
struction and  maintenance  of  the  part  over  the  main  channel,  '70,  248,253.;  it 
being  provided  that  in  no  case  shall  the  expenditures  on  the  part  of  the  United 
States  exceed  $1,000,000,  '70,  253,256;  project  approved  by  Chief  of  Ordnance. 
By  order  of  Seicretary  of  War  construction  of  bridge  placed  under  control  of* 
Engineer  Department,  '69, 44.  Modifications  of  law  or  plan  necessary,  '69^.194. 
Doubt  as  to  details  of  plan  adopted  by  board  of  commissioners,  '69,  194 :  '70,. 
237, 241.  Migor  Warren  submits  that  board  estimated  for  single-track  railroad 
and  narrow  wagon  road,  '69, 194 ;  '70, 237, 241.  Piers  designed  and  built  so  that 
either  double  or  single  track  bridge  can  be  put  on  them,  '69,  195;  '70,  240.. 
Recommendations  ofChief  of  Ordnance  practically  annulled,  '70,  243. 

Project  of  Mi^or  Warren,  an  iron  bridge  for  single-track  railroad  with  wagon-way 
beneath ;  trusses  to  be  18  feet  apart,  wagon- way  18  feet  wide  and  12  feet  high^ 
with  two  sidewalks  5  feet  wide  and  outside  of  truss,  '69, 195;  '70, 244,^6«26^ 
Dimensions  of  bridge,  '71,  301 ;  '72,  287 ;  '77,  824 ;  '78, 1002.  Location  of  axis 
of  bridge,  '69, 196 ;  of  draw,  '69,  196, 198 ;  '70, 229.  Objections  by  Lieutenant- 
ColonelRodman,  '69, 196 ;  '70, 229.  Specifications  for  superstructure,  '72,. 286^ 
293.  Draw-span;  detaiU  of,  '72,  288,293.  Effect  of  combined  railnoad  and 
highway  bridge;  railroad  above  highway  most  desirable,  '70,  261.  T(«t  and 
acceptance  of  bridge,  '72,  291.  Completion  and  transferment  to  Ordnance 
Department,  '73, 53, 415.  History  o^  '70, 237, 241 ;  '73, 416 ;  '78»  992, 1002, 1003.. 
Secretary  of  War. 

Orders  the  construction  of  bridge  to  be  placed  under  control  of  Engineer  Depart* 
ment,  '69,  44. 
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ROCK  ISIiAND  BAPIBS,  MiMnMippi  River.-lMFBOVKMBRT  or. 

Appropriations* 

1866..:. $100,000, '66.  iii,  37;  'eS*  53. 

1867 200,000, '67,  36;  'eS^SS;  '69,45. 

1868  (allotment) 156, 000,  '68*  53. 

1869  (aUotment) 133, 650,  '69,  45. 

1870 150,000,  '70,60. 

1871 150,000, '71,56. 

1872 50,000,  '72,52. 

1873 50,000/73,53. 

1874 50,000, '74,  i,  60. 

1875 50,000,  '75,  i,  64. 

1876 25,000,  '76,  i,  83. 

1878 30,000, '78,  96.209. 

1879 6,000,  '79,  131,1133. 

Totaltol879 $1,150,650. 

NoTB.--$100,000  appropriated  for  Book  River  Rapids  and  Des  Moinee  Rapids,  Mis- 
sisaippi  River,  Augnat  30,  1852. 

Statement  of  appropriations, '  79, 1 L33.    Iqj oriooa  effect  of  partial  and  limited  appro- 
priations, '67,  299;  '72,  324;  '73,  434;  '74,  i,  316. 
€oiiiiiierce. 

Improvement  justified,  '67,  274, 301.  Importance  of,  '73,  434 ;  '77,  546.  Iinitiy  to 
navigation  by  obstructions,  '67,  290 ;  '75,  i,  465.  Favorable  reaalts  of  work 
done,  '69,  243;  '73,  431.    Range  lighto  proposed,  '73,  431. 

Statistics,  '67,  299. 
Contracts. 

With  C.  G.  Case  &  Co.,  for  monthly  removal  of  at  least  5,000  cubic  yards  of  rock, 
'67,  267, 361 :  '66,  388.  Question  with,  as  to  rock  removed  below  bottom,  '69, 
247 ;  '71,  SGO.  Skillful  work  done,  '70,  303.  Contract  completed  September, 
1H70.  '71,  290.— With  Wancenen  &  Harroun,  for  removal  of  rock,  '70^  303. 
With  Harroun,  for  removal  of  rock,  '70,  303.  Death  of,  and  release  of  hein 
from  contract,  '71, 290.— Unfinished  contract  let  to  J.  J.  Dull,  '71,  290.  Energy 
of  contractor,  '72,  332.  Contract  closed  October,  1872,  '73,  431.— With  Dull  & 
Williams,  for  excavation  on  Winnebago  Chain  made  August,  1872 ;  completed 
May,  1873,  '74,  i,  311.— With  G.  Williams,  for  excavation  of  several  chains  June, 
1873,  '73,  436 ;  completed  October,  1873,  '74,  i,  311.  New  contract  made  August, 
1874 ;  completed  October,  1874,  '75,  i,  462.  Work  can  be  done  cheaper  by  con- 
tract than  hired  labor.  '74,  i,  312.  New  contract  made  August,  1875;  completed 
April,  lb76,  '76,  i,  666.  Contract  made  for  hire  to  United  States  of  chisel-boats, 
October,  1876,  '77, 544  j— renewed  for  season  of  1877,  '77,  545.-1879.  With  Whit- 
ney &  Sons,  for  dredgins  broken  rock  £rom  Moline  Chain,  '79, 1132, 1133, 1134. 

IiVJunous  effect  of  present  laws  governing  contracts,  '67,  268.  Saving  by  hired 
labor  over  contract,  '74,  i,'312;  '76,  i,  666;  '77,  544. 

Proposals. 
Abstract  of,  for  1867,  removinff  rock,  '67,  360.    Abstract  of,  for  1871,  removing 
rock,  '71,  292.    Abstract  of,  for  1872,  removing  rock,  '73,  436.    Abstract  of,  for 
1874-'75,  removing  rock,  '75,  i,  463.    Abstract  of,  for  1878-79,  removing  rock, 
'79,  1133. 
]>efen8e* 

Plan  adopted  shall  secure  to  the  naval  vessels  of  the  United  States  safe  and  conven- 
ient navigation,  '67,  274. 
Eni^ineers. 

Chikf  of  Engineers. 
Reports,  '67,  36;  '68,  53;  '69,  45;  '70,  60;  '71,  55;  '72,  51;  '73.  52;  '74.  i,  59; 
'75,  i,  64;  '76,  i,  83;  '77,  83;  '78,  96;  '79,  131. 

Board  of  Engineers. 
Hecommend,  1866,  (1)  that  the  present  steamboat  channel  be  enlarged  by  excava- 
tion to  a  minimum  width  of  200  feet  and  a  navicable  depth  of  4  feet ;  (2)  that* 
the  excavated  material  b^  deposited  so  as  to  confine  the  volume  of  water,  as  far 
as  practicable,  to  new  channel ;  (3)  that  coffer-dams  be  used  in  carrying  on  the 
work ;  (4)  that  work  shall  not  be  commenced  until  approx>riation  be  made  to 
cover  its  estimated  cost ;  {b)  that  the  improvement  by  locks  and  dams  is  inad- 
missible, '67,  298. 
(Captain  Hains,  James  Worral,  C.  E.,  D.  C.  Jenn«,  C.  E.,  and  W.  F.  Shunk,  C.  E.) 
Recommend,  1871,  an  immediate  appropriation  of  |200,000  to  complete  work.   Pre- 
vious estimates  increased  by  the  existence  of  several  patches  of  rock  not  hitherto 
considered,  '72.  320. 
(Colonel  Macomb,  Lieutenant-Colonel  Wilson,  U.  B.  C.  E.,  and  Captain  Bnmham.) 
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ROCK  ISIiAND  BAPIDS,  IVUssiMippi  Biver-Contiimed. 


_  -Continned. 

Lient.  Col.  J.  H.  Wilson^  Tlrirty-fiflh  Lifantry,  1866-70.    Reports,  *67.  267,  274, 

2H6 ;  '68.  388 ;  69,  214;  '70.  308 ;  '71.  964. 
Col.  J.  N.  Macomb,  l«7a-'77.    Reports,  '71, 259;  '72, 285 ;  '73. 431 ;  '74,  i,  311 ;  '75, 


i,  462:  '76,  i,  666;  '77,541. 
Mai.  F.  U.  Farquhar,  1877-'—.    Reports  '78,  708 ;  '79,  1132. 


Assistants. 

Capt.  P.  C.  Hains.    Report,  '67,  287,  358. 

W.  D.  Clark,  '67,  288. 

J.  E.  Abbott,  '67,  288. 

Capt.  C.  J.  Allen.    Reports,  '68»  421 ;  '69,  237 ;  '70,  308. 

E.  F,  Hoffmann.    Survey  of  rapids  in  18157,  '68,  427.     Reports,  '68,  427  ;  '71,  289 ; 
•72, 329; '73. 431 ; '74, i, 311; '75, 1,464; '76, i, 667;  '77,543;  '78,709;  '79,1133. 

C.  J.  Panli,  '68,  431 ;  '72,  334 ;  '73,  435. 

J.  P.  Frizell.    Report,  '68»  436. 

C.  H.  Benck,  '72.  332;  '73,  435;  '74,  i,  313;  '75,  i,  467;  '76^  i,  674;  '77,  546. 

H.  Lambach,  '72,  332. 

C.  Dnrham,  '72,  332. 

J.  F.  Wallace,  '72.  334;  •73»  435;  '74,  i,  313;  '75,  i,  467;  '76,  i,  674. 

A.  Stibolt,  '73,  435;  '74,  i,  316;  '75,  i,  467;  '76.  i,  674;  '77,  .546. 

E.  Cramer,  '76,  i,  674. 
Estimates. 

For  entire  completion  under  existing  project,  1867,  by  removal  of  57,451  cubic  yards 
of  rock,  $813,602,  '67,  37, 267, 296, 298 ;  '68,  288.    Deemed  reliable  by  officer  after 
experience  of  first  year,  '67,  359. 
1869.  To  complete,  (300,000,  '69,  217. 
1871.  To  complete,  (200,000,  '72,  320.    Cause  for  increased  estimates,  '72,  320. 

1873.  To  complete,  (112,000,  '73,  431,  434.  Explanation  of  increased  estimates,  '73, 
434. 

1874.  To  complete,  $80,000,  '74,  i,  311.  Cause  for  increased  estimates,  '74.  i,  316; 
'75,  i,  462.  Small  difference  between  preliminary  and  final  estimates  of  quanti- 
ties on  Lower  Chain.  '67,  37,  267,296:  '76,  i,  668. 

1879.  For  completion  of  existing  project,  (12^000,  '79,  131, 1133. 
Financial  Statements. 

'68,  53;  '69,  45;  '70,  60;  '71,  56;  '72.  52;  '73,  53;  '74,  i,  59;  '75,  i,  64;  '76.  i,  83; 
'77,  83;  '78.  96,  709;  '79,  131,  1133. 
lieffislatlon. 

Required  for  condemnation  of  private  lands  for  public  good,  '67,  269.    Present  laws 
with  reference  to  contracts  operate  against  economy,  '69,  217. 
Operations* 

Suspended  from  1856  to  1866,  '66,  i.  4.  Prior  to  1866  were  confined  to  removal  of 
rock  in  natural  channel,  '67,  292 ;  '68,  434.  O^^erations  were  carried  on  by  con- 
tract from  1866  to  1876,  and  afterwards  by  hired  labor. 

1866-'67.  Removal  of  rock  on  Duck  Creek  Chain  by  chisel-boats ;  construction  of 
coffer-dam  on  reef  below  Duck  Creek,  '67,  37,  359. 

1867-^68.  Continued  operations  on  Duck  Creek  Chain  by  chisel-boats  and  coffer- 
dams, '68,  37,  4.34. 

1868-^69.  Operations  at  Duck  Creek,  Moline,  and  Sycamore  Chains ;  coffer-dam  com- 
pleted at  Campbell's  Chain ;  destruction  of  coffer-dams  by  floods  and  collisions, 
'69,  45, 214,  215, 238, 242, 244. 

1869-^0.  Continued  operations  at  Sycamore  and  Campbell's  Chains ;  completion  of 
rock  removal  at  Duck  Creek  and  Moline  Chains,  '70,  60,  302, 309. 

1870-71.  Delay  in  work  from  death  of  contractor ;  removal  of  rock  from  Smith's, 
Sycamore,  Crab  Island,  and  St.  Louis  Chains,  '71,  56,2.^.  Removal  of  Camp- 
beirs  Chain  completed  September,  1871,  '71,  270,  281. 

1871-72.  Work  confined  to  points  presenting  greatest  obstructions;  statement  of 
rock  removed,  '  72,  51, 282, 329, 332. 

1872-73.  Completipn  of  rock  removal  at  Smith's,  Crab  Island,  and  St.  Louis  Chains ; 
table  showing  total  amount  of  rock  removed  from  1867  to  1873,  '73,  52,431,435. 

1873-^74.  Limited  operations  from  lack  of  appropriations ;  about  7, 200  cubic  vards 
yet  to  be  removed  to  complete  improvement ;  removal  of  rock  from  east  draw- 
channel;  Rock  Island  bndge,  '74,  i,  59,  311,  315. 

1874-75.  Limited  operations  from  lack  of  appropriations;  2,650  cubic  yards  of  rock 
removed  from  Lower  Chain,  '75,  i.  64,462,465;  '76,  i,  666. 

1875-76.  Completion  of  rock  removal  on  Lower  Chain ;  removal  of  rock  on  St. 
Louis  Chain  by  hired  labor ;  table  showing  rook  removed  (84,358  cubic  yards) 
from  1867  to  1875,  '76,  i,  83, 666, 669, 673. 
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ROCK  ISLAND  KAPIBS,  lUlMiMlp^  Btver-CoiiiaBned. 

Operations— Continned. 

1876-77.  Continnation  of  rook  removal  by  hired  labor;  pxosresa  an.  Moline  Chttiii ; 
ooet  by  hired  labor  and  contract  compared,  '77,  83,  542, 544. 

1877-78.  Continuation  of  rock  removal  by  hired  labor ;  results  from  hired  labor  and 
contract  compared,  '78^  il6,706,709. 

1878-79.  Continuation  of  operations  (except  dredging)  by  hired  labor ;  near  comple- 
tion of  the  work :  cost  by  hired  labor  compart  with  contract ;  details  of  drilling 
and  blasting,  '79.  131,  1132, 1135. 
Pliyslcal  Cliaracteristics. 

Full  of  rapids,  '67,  267 ;  '68,  421, 433 ;  '69,  241.    Current  observations,  '68,  433;  '69^ 
241 ;  ^70,  310.    Bed  of  rapids ;  character  of,  '67,  288:  '69,  241,  242;  *70l  311. 
Ice ;  action  of,  '67,  358.    Contour  of  bottom,  '69, 241.    JPeculiar  character  of  the 
bottom  on  Campbell's  Chain,  '70,  311. 
Plans. 

For  improvement  by  dams  across  river,  with  locks  for  steamboats  and  chates  lor 
raits:  inadequacy  of,  '67,  292.  For  independent  lateral  canal, not  deemed  de- 
sirable, '67,  293.  For  improving  natural  bed  of  river  to  give  channel  900  feet 
wide  and  4  fe^t  deep  (see  Projects),  '67,  293.  Positive  requirNuents  of  any 
plan,  '67,  293. 
Projects. 

Previous  project  suspended  from  1856  to  1866,  '66,  i,  4 ;  seems  to  have  been  improve- 
ment of  natural  channel  by  removal  of  rock  by  chisel-boats,  '67,  292;  '68^  434. 

By  Mig.  J.  H.  Wilson.  1866,  for  improvement  of  natural  channel  by  excavation  of 
rock  to  a  depth  of  4  feet  and  a  width  of  200  feet,  aided  by  diversion  into  chan- 
nel of  as  large  a  volume  of  water  as  is  practicable ;  rock  to  be  remoired  by 
chisel-boats  and  dredging,  also  by  excavation  within  coffer-dams,  '67,  36,  27^ 
287.  293,  295,  298,  299;  '68,  388 ;  requiring  the  removal  of  57,451  cubic  yards  of 
rock,  '67,  298 ;  '68,  388.  Approved  by  Board  of  Engineers  and  recommended 
December  19,  1868  (see  Boards  of  Engineers),  '67,  299.  Excavation  to  be  made 
so  as  to  preserve  the  existing  regimen  of  river,  side  slopes  1  upon  2,  '69,  239. 


oprovement  of  natural  channel,  '74,  i^  I 
of  doing  work  by  hired  labor  in  1875-76,  '76^  i,  667. 
Surveys. 
Instructions  as  to  character  of,  '67,  274.    Extent  of,  '67,  288.    Results  of,  '67.  889, 
358.    Previous  of  Msjor  Warren,  used  in  part,  '67,  288.    Novel  method  of  tak- 
ing soundings.  '68,  428 :  '69,  251 ;  '75,  i,  466.    Sounding  machine  of  £.  F.  Hoff- 
mann, '68,  4^;  '69, 251;  '75,  i,  466.    Results  developed  by,  '69,  241 ;  '72,  282, 
334 ;  '75,  i,  466.    Besurvey  of  rapids  made,  '71,  270;  '72,  282.  334 ;  '75,  i,  46& 
Develop  further  patches  of  rock  to  be  removed,  '72,  282,  334.    Method  of  in* 
specting  work  done,  '76,  i,  669;  '77,  543. 
Maps. 
List  of,  '69,  250;  '70,  312;  '71,  291 ;  '73,  434. 
Of  Lower  Chain,  '75,  i,  466;  '76,  i,  668;  '77,  544. 

[L.  Y.  a] 


BOCKIiAIirD  HABBOB,  ME*— (See  Owi/8  Hkad  Habbob.) 


BO€K  BITEB,  WIS.  AND  ILIi,— Surtst  of. 

Bocnments*    (Not  published  in  reiH>rts.) 

H.  Doc.  15,  40th  Cong.,  Ist  Sees.    Report  of  survey,  '67,  17. 
EaylDeera. 
CinsF  OF  Ekoinebrs. 

Reports,  '66,  iii,  35;  '67,  17,  37. 
Enginbbr  in  Charge. 
Lieut.  Col.  J.  H.  Wilson,  Thirty-fifth  Infantry,  1866--67.    Report,  '67,  272. 

A  acT  STANTS . 

James  Worral  aod  W.  F.  Shunk,  1866,  '67,  272. 
Estimates.    (See  Plans.) 
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BOCK  BITEB,  UTIS*  AND  IliL.— Continaed. 

Bj  Lient.  Col.  J.  H.  Wilson,  (1)  for  the  cotutraotdon  of  22  dams  and  locks  along 
Rook  River,  and  an  independent  canal  with  locks  for  the  remaining  distance, 
canal  88  feet  wide  in  deep  cntting  and  98  feet  wide  in  shallow  cnttinff,  7  feet 
deep,  at  an  estimated  cost  of  $14,738,730;  (2)  for  a  smaller  canal  and  slack- 
water  navigation,  giving  a  depth  of  5  feet,  at  an  estimated  cost  of  (5,252,013, 
•67,  272. 
Siunrey* 
1866.  By  James  Worral,  under  the  direction  of  Lient.  CoL  J.  H.  Wilson.  Report, 
'67,  272. 


BOCKT  BIT£B  HABBOB,  OBIC— Improvement  of. 

AppropriatloiM. 

1872 $10,000, '72.  45. 

1874 10,000, '74,  i,  60;  '75,1,301. 

1875 15,000,  '75,  i,  165. 

Statement  of  appropriations,  '75,  i,  301.    Recommendations  concerning  fhrther  ap- 
propriations, '72,  235;  '73,  345;  '74,  i,  221;  '76,  ii,  345. 
Commerce. 
Unimportance  of  commerce,  '72,  235 ;  '74,  i,  221 ;  '75,  i,  301 ;  '76,  ii,  557.    Require- 
ments of  commerce  discussed,  '73,  345;  '74,  i,  221;  '76^  ii,  557. 
Contracts. 
1872.  Hemenway  A  Gtarfield,  materials  and  labor,  '73, 345;  contract  extended,  '73, 
345. — 1874.  James  Caldwell,  materials  and  labor.  '75,  i,  302.    Cartwri^ht,  Mc- 
Curdy  &  Co.,  iron,  '75,  i,  302. — ^1875.  James  Caldwell,  dredging,  materials,  and 
labor, '75, i,3(»;  '76,ii,558.    WilliamH.McCurdy,iron, '75,1,302;  '76,11,558. 
Abstracts  of  contracts,  '73,  347 ;  '74,  i,  221 ;  '75,  i,  302 ;  '76,  U,  558. 
Abstracts  of  bids,  '73,  346. 
Enirlneers. 
Chief  of  Kngikbers. 
Reports,  '70,  32,  50;  '71,  48;  '72,  45;  '73,  45;  '74,  i,  60;  '75,  i,  56,  165;  '76,  i, 

Enoineebs  in  Charge. 
Maj.  W.  McFarland,  survey,  1870,  '70,  50.    Report,  '71,  211-213. 
Mt^.  G.  L.  Gillespie,  1872.    Report,  '72,  235. 
M^.  F.  Harwoo^  1873-74,  '73,  42.    Reports,  '73,  345 ;  '74,  i,  221. 
Lieut.  Col  C.  E.  Blunt,  1874-70,  '74,  i,  215.    Reports,  '75,  i,  301 ;  '76^  ii,  557. 
Assistants. 
Irwin  Camp,  '71,  211. 
David  Enwright,  '71,  211. 

Capt.  M.  B.  Adams,  in  immediate  charge  of  operations,  '75,  i,  292. 
Estimates.  , 

By  Major  McFarland,  1871,  for  pier  extension  and  dredging,  without  blasting, 

193,347.30;  with  blasting,  |212,226.60,  '71,  213. 
By  Major  Harwood,  1873,  for  entire  and  permanent  completion,  |250,000,  '73,  345. 
1874.  $240,000,  '74,  i,  221. 
Financial  Statements. 

'72,  235;  '73,  347;  '74,  i,  221;  '75,  i,  302;  '76^  ii,  558. 
Operations. 
1871-72.  At  close  of  the  working  season  cribs  were  ready  to  sink  for  a  pier  on  the 

east  side  of  the  channel,  '73,  345. 
1872-^3.  360  feet  of  pier  completed,  '74,  i,  221. 
1873-74.  288  feet  added  to  the  pier,  '75,  i,  301. 

1874-'75.  180  feet  of  pier  built,  making  it  now  828  feet  in  length ;  31,820  cubic  yards 
were  removed  from  the  channel  by  dredging,  '76,  ii,  557. 
Piiysical  Cliaracteristics. 

Description  of,  '71,  211 ;  '72,  235. 
Private  and  Corporate  UTorfeL. 

A  small  amount  of  dredging,  '71,  212. 
Projects. 
By  Major  McFarland,  1871,  for  500  feet  of  pier  extension,  <lredging,  and  blasting  if 

required,  '71,  212. 
By  M%jor  Gillespie,  1872,  to  expend  the  appropriation  by  building  a  pier  on  east  stde 
of  channel  and  pile- work,  '72,  235.  • 

By  Lieutenant-Colonel  Blunt,  1875,  for  further  pier  extension,  deepening  the  chan- 
nel by  dredging,  '75,  i,  301. 
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ROCKY  RIFER  HARBOR,  OHIO-Contiilaea. 


Survey 

McFariand,  '70,  50.    Beport,  '71,  211. 


Survey  andezomination  ordered  by  act  of  July  11,  1870,  '70,  32;'a8fiigiied  to  Mi^ 


ROGUE  RITER9  OREO«— ExABfiXATiON  of. 

Commerce. 

No  commerce  to  be  benefited,  '79, 1858, 1860-1863.    Dangerous  character  of  a^^aceat 
coast,  '79,  1858. 
Engineers* 
Chief  of  Engineers. 

Reports,  '78,  139;  '79,  183. 
Engineers  in  Charge. 
Maj.  J.  M.  Wilson.    Report,  '79,  1823. 
Maj.  G.  L.  Gillespie.    Report,  '79, 1856. 

A.fiSlRTATCT 

P.  G.  Eastwlck.    Report,  '79,  1858. 
Physical  Characteristics. 

Description,  '79,  1823, 1824, 1857-1853.    High  freshets,  '79, 1861, 1862.    Diachatge  of 
river,  '79,  1862.    Mineral  deposit,  '79,  1861. 
Plan. 
By  P.  G.  Eastwick,  1879.  for  removal  of  rock  and  gravel  from  rapids  and  shoala  and 
building  900  linear  leet  of  wing-dam ;  estimated  cost,  |18,600.    Mi^or  GUle^ie 
does  not  recommend  the  improvement,  '79,  1863. 
Surveys. 

1878.  By  MiMor  Wilson,  examination  between  month  and  Scottsburg,  '78^  139. 

1879.  By  P.  G.  Eastwick,  preliminary  examination,  '79,  183, 1856. 


RONDOIJT  HARBOR9  Hudson  River,  N.  T.— Improvement  of. 

Appropriations. 

Itf72 110,000, '72,80,806;  '73,85. 

1873 20,000, '73,  85. 

1875  (allotment) 1 ,  000,  '76,  i,  56, 250 ;  '77,  251. 

1876 30,000, '76,  i,  56,250;  '77,251. 

1878 30,000,  '78,56,418. 

Total  to  1879 $91,000, '79,  374. 

Statement  of  appropriations,  '79,  374.    Importance  of  making  appropriations  to 
complete  the  work,  '75,  ii,  223. 
Commerce. 
To  the  amount  of  |70.000,000  or  |80,000,000,  estimated  to  be  benefited  by  this  im- 
provement^ '69,  394. 
Statistics,  '69,  394 ;  '77,  251;  '78,  417;  '79,  374. 
Contracts. 
1872.  Gage  &  Powley,  pile-dike,  at  $9  89  per  linear  foot,  '73,  940,941.-1873.  James 
D.  Leary,  pile-dike,  at  $10.29  per  linear  foot.  '74,  i,  157, 168.— 1877.  H.  V.  Sloat 
&,  Bro.,  pile-dike,  at  (5.97  per  linear  foot,  '77,  202.    Thomas  Sturgeon,  sr.,  pile^ 
dike,  at  $4.79  per  linear  foot,  '78,  418.— 1878.  J.  L.  Powley,  pile-dike,  at  $4.19 
per  linear  foot,  '79,  375. 
Abstracts  of  bids,  '73,  940;  '74,  ii,  168;  '77,  252;  '78,  418;  '79.  375. 
Engineers. 
Chief  of  Engineers. 
Reports,  '69,  56,486;  '71,  83;  '72,  80;  '73,  85;  '74,  i,  96;  '75,  i,  102;  '76,  i,  56; 
'77,51;  '78.56;  '79,60. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1869-'—,  '69.  56.    Reports,  '69, 393 ;  '72, 806  (on  snrvey), 

810;  '73,  940;  '74,  ii,  167;  '75,  ii,  222;  '76,  i,  250;  '78,  417;  '79.  374.. 
Capt.  James  Mercur,  in  temporary  charge,  '77,  223.    Report,  '77,  251, 

A.SSIS'^LNTS 

Julius  H.Striedinger,  '72,  812. 
•      F.  von  Eglofatein,  '72,  812. 
Estimates.    (See  Projects.) 
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BONDOIJT  HASBOB,  Hndson  Biver,  N*  T.— Contiiiaed. 

Financial  Statements. 

•73.85;  '74,i,96,ii,168j  '75,1,103,^,223;  '76^1,56,250;  '77,51,251;  '78^56,418; 

'79,61,375.  ' 

Operations. 

1872-73.  Completion  of  570  linear  feet  of  the  north  pile-dike,  '73,  85, 941. 
1873-74.  Extension  of  north  pile-dike  1^282  feet  and  a  crib  pier-head  100  feet  by  20 

feet  at  bottom  and  16  feet  at  top  bnilt ;  dike  repaired.  '74,  i,  96,  ii,  167, 168. 
1874-^75.  25  spring  pile-l^dnders  placed  along  the  north  dike,  '75,  ii,  222. 
1875-76.  PUe-dike  and  crib  repaired,  '76.  i,  56, 250. 
1876-77.  Repairs  to  north  dike,  '77,  51,251. 
1877-78.  Completion  of  branch  dike  883  feet ;  completion  of  pile-dike  on  south  side 

of  channel  893^  feet;  repairs  and  spring  and  fender  piles  driven,  '78,  56,417. 
1878-79.  Extension  of  sonth  dike  1,800  feet ;  repairs  and  dredging ;  channel  12^  feet 

deep,  '79,61,374. 
Pbysicai  Ciiaracteristics. 

Described,  '69.  393;  '72.  810,811. 
Private  and  Corporate  UTorft. 

Channel  14  feet  deep  dredged  by  Rondoat  Steamboat  Company  in  1870,  '72,  811.  ^ 
Projects. 
By  Lienteuant-Colonel  Newton,  1869,  for  dikes  and  probable  dredging  for  a  depth 

of  13 feet  to  14  feet  at  mean  low-water;  estimated  cost,  $132,665.56.  '69, 56,  ^3. 
By  Lieutenant-Colonel  Neif(iM>n,  1871,  after  survey,  for  parallel  dikes,  oranch  dike, 

and  dredging  to  14  feet  in  depth;  estimated  cost,  (172,500,  '72.  811,812;  '79, 

374. 
Survey. 
1871.  Under  direotioa  of  Lieutenant-Colonel  Newton,  by  F.  von  Eglofistein.    Report, 

•72,  810. 


BOVSE'S  POINT  HABBOB,  N.  T.— Survbt  or. 

Commerce. 

Statistics,  '73,  407;  '76,  i,  261. 
Engineers. 

Chief  of  Engineers. 

Reports,  '72,  80;  '73,  50;  '76^  i,  57. 
Engineer  in  Charge. 

Lieut.  Col.  John  Newton.    Reports,  '73.  403;  '76^  i,  260. 

A  Rfl¥A'r  ATVP 

David  White.    Reports,  '73.  403, 407 ;  '76,  i,  260. 
Piiysicai  Ciiaracteristics. 

Described,  '73,  404. 
Pians. 

By  David  White,  1873,  for  dredging  Rouse  Point  Reef  and  2  breakwaters  1,200  feet 

and  1,400  feet  in  length  between  Windmill  and  Stony  Points;   estimated  cost, 

$216,398, '73,  404,405. 
By  Lieutenant-Colonel  Newton,  1873,  for  2  breakwaters  1,900  feet  long  and  1,400 

feet  long;  estimated  cosfc,  $336,001.25,  '73,  403. 
Snnreys. 
1873, 1876.  Under  direction  of  Lieutenant-Colonel  Newton,  by  David  White.   Reports. 

'73,  403;  '76,  i,  260. 


BOTAIi'S  BITEB,  ME.— Improvement  or. 

Appropriations. 

1871 $10,000, '71,90. 

1872 10,000, '72,  89. 

Commerce. 

Justification  of  improvement,  '71,  850;  '73.  1066. 
Statistics,  '71.  849,850. 
Contracts. 
1871.  With  W.  R.  Stockbridge,  for  dredging  2,945  cubic  yards,  at  49^  cents  per  cubi, 

yard,  '71.  847.    Contract  abandoned,  ^72,  89,933.-1872.  With  A.  R.  Wright. 

for  dredging  13,782  cubic  yards,  at  49  cents  per  cubic  yard,  '72,  933;  '73,  1066 
Abstract  of  bids,  '71,  847. 
Abstract  of  contracts,  '71,  847. 
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BOTAJL*8  BITSB,  Ili;.-C<mtiiiii6d. 

Engtiieenu 

Chibf  of  Ekoinebim. 

Keporto,  '70^  31,83;  '71.  90;  '72,  89;  '73,  98. 
Engikssr  in  Charob. 
Lient.  Col  George  Thorn,  187(M73.    Reports,  '71,  846;  '72, 983;  '73, 106S. 
Financial  Statements. 

'71,  90, 847 ;  '72,  89,933 ;  '73,  98, 1065, 1066. 
Operations* 
l&yi-'TS.  8,963  cable  yards  dredged,  '72,  933. 

187$^^3.  7,764  cnbic  yards  dredged;  channel  100  feet  wide,  4i  feet  deep  at  mani 
low-water;  3,640  tons  rock  zemoved,  '73, 1066. 
Pbysicai  Ciiajracteristics. 

Bocks  and  ban  in  the  channel;  character  of  ennents,  '71,  90,846,  «i  seg. 
Projeet. 
By  Lieutenant-Colonel  Thorn,  lor  roek  ezearation  and  dredging,  at  an  estimated 
ooet  of  $35,000,  '71,  846,848. 

1870.  Under  the  direction  of  Lientenant-Colonel  Thorn.    Report^  '71,  847. 


SABINE  UkMM  TO  OAI.TESTON  BAT,  CANAIi*— (See  Galvutoh 
Bat  to  Sabdib  Lake,  etc.) 


SABIIVB  PASS,  TEX.— ^IBCPSOVEMENT  of. 

Appropriations. 

1852  (survey) $5,000.    Act  of  August  30. 

1872  (allotment  for  survey) 2,000,  '73,  685. 

1875 30,000,  '76,  i,  77,589. 

1876 38.000, '76,1,  77,592;  '77,468. 

1878 30,000, '78,83. 

1879 25,000, '79,  108. 

Total  to  1879. $120,000. 

Appropriation  of  1876  to  be  applied  to  the  improvement  of  Babine  Paas  Bay  and 
River,  Blue  Buck  Point  Bar,  and  Neches  Biver,  '76,  i,  592;  applied  to  Sabine 
Pass  alone,  '76^  i,  592 ;  '77,  468. 
Commerce. 
Justification  of  improvement,  '75,  i,  948. 
Statistics,  '73,  685. 
Contract. 
1875.  With  Curtis,  Fobes  Sl  Co.,  for  dredging,  at  12^  cents  per  cnbic  yard,  '76^  i,  59L 

Annulled, '77,  75,468. 
Abstract  of  bids,  '76,  i,  590. 
Engineers. 
Chief  of  Enqixeers. 

Reports,  '72,  62;  '73,  66;  '75, 1,  80;  '76^  i,  77;  '77,  75;  '78,  83;  '79,  lOa 
Engineers  in  Chaboe. 


Lieut.  Henry  L.  Smith,  1853.    Report,  '75,  i,  945. 

"^apt.  C.W.Howell,  1872-'-     ~ 

•77.468;  '78,609;  '79,! 


Capt.  C.  W.  Howell,  1872-'—   '73.  66.    Reports,  '73,  6d4 ;  '75,  i,  944 ;  '76,  i,  689 ; 


Lieut.  H.  M.  Adams,  1872-'73.    Report,  '73,  684. 
Estimates.    (See  also  Projects. ) 

By  Lieutenant  Smith,  1853,  for  dredging,  etc.,  $7,000,  '75,  i,  945. 
Financial  Statements. 

'73.  685;  '76,  i,  77, 592;  '77,  75,469;  '78^  83,610;  '79,  108,904. 
Operations. 

1875-'76.  23,294  cubic  yards  dredged,  '76,  i,  77,591. 

1876-77.  10,450  cubic  yards  dredged,  '77,  468. 

1877-'78.  Dredging  by  United  States  dredge  Essayons,  '78^  609. 

1878-^79.  Dredging  by  United  States  dredge  Essayons;  also  repairs,  '79^  903. 
Fliysical  Characteristics. 

General,  '73,  684;  '75,  i,  945-947. 
Plan. 

3y  Lieutenant  Smithy  1853,  for  dredging  a  9-foot  channel,  '75,  i,  945. 


RIVERS  ASD  HIRBORS.  47S 

SABIM E  PASS,  TEJL.-<?<mtiiiiied. 

Projects. 

By  Capt.  G.  W.  Howell,  for  dredging  a  ohaimel  aboat  2^  miles  in  length.  150  feet 
wide,  and  12  feet  deep,  at  an  estimated  eost  of  $105,026,  '75,  i,  947 ;— for  diedg* 
ing  a  channel  4^  miles  long,  160  feet  wide,  and  20  feet  deep,  at  an  eattmated 
cost  of  »390,317,  '75,  i,  947;  '77,  75;  '78,  609. 
Surveys. 
1853.  By  lient.  Henry  L.  Smith.    Report,  175,  i,  945. 
1872.  By  Lieut.  H.  M.  Adams.    Report,  '73,  684. 
1875.  Under  the  direction  of  Capt.  C.  W.  HowelL    Report,  '75,  i,  945. 

[L.J.O.] 


SABimS  SIT£B,  TEX.— IHFROTI&MBNT  OF. 

Appro  priatloiis. 

1872  (aflotment  for  snrvey) 12,700,  '73,  684. 

1878 10,000, '78,84, 

1879 6,000, '79.  108. 

Commerce. 

Justification  of  improvement,  '71,  540,543;  '73,  680. 
Statistics,  '71, 543;  '73^  683. 
Contracts. 
1878.  With  Brott  &  Norris,  for  dredging,  at  17  cents  per  cubic  yard ;  annulled,  '79^ 
904.— 1879.  With  S.  N.  Kimball,  for  dredging,  at  22}  cents  per  cubic  yard.  '79, 
904. 
Abstracts  of  bids,  '79,  906, 908. 
Abstracts  of  contracts,  '79,  907,909. 
Engineers. 
Chief  or  Enginxers. 

Reports,  '70,  32,62;  '71,  67;  '72,62;  '73,  66;  '78^  84;  '79,  108. 
Enoineer  in  Charge.  ^ 

Capt.  C.  W.  HoweU,  1870-^—.    Reports,  '71,  540 ;  '73,  680 ;  '78»  610;  '79,  904, 

AflSIOT'AlTTB. 

Gustavo  byes,  1871, '71,  540.    Report, '71,  542. 
F.  P.  Leavenworth.  1872-^73,  '73,  680.    Report,  '73,  681. 
liStiniates.    (See  also  Projects.) 
By  Captain  Howell,  for  the  purchase  of  a  dredge-boat  in  connection  with  Trinity 

River,  $42,600,  '71,  541 ;  '78,  611. 
By  Gustavo  Dyes,  for  converging  jetties,  |1,800 ;  for  shell  embankments  and  pilinff, 
$10,252.40,  '71,  543. 
Financial  Statements. 

•73,  684;  '78,  84,611;  '79,  109,905. 
liei^latien. 
1856.  $51,455  appropriated  by  legislature  of  Texas  for  the  improvement  of  the  river, 
'73.  683. 
Physical  Cliaracteristics. 

General  description,  '71,  540,542;  '73,  682,683. 
Plans. 
By  Captain  Howell,  for  the  pnrGhase  of  a  dredge  to  operate  both  at  Trinity  and  Sabine 

Rivers,  '71,  541. 
By  Gustavo  Dyes,  (1)  for  construction  of  converging  jetties  to  concentrate  the  dis- 
charge of  the  water ;  (2)  for  shell  embankment  and  piling  to  close  the  cut-off 
and  the  West  Pass,  '71,  543. 
Private,  State,  and  Corporate  UTork. 
1853.  Company  formed  for  the  improvement  of  the  navigation  of  the  river,  '73, 683. 
1856.  951,455  appropriated  by  the  legislature  of  Texas  for  the  improvement  of  the 

Project.' 

By  Capt.  C.  W.  HowelL  for  dredging  a  channel  across  the  bar  at  the  mouth  of  the 
liver  to  a  depth  of  5  feet  ana  for  the  removal  of  snags,  etc.,  at  an  estimated  cost 
of,  originally,  931,033;  subsequently  increased  to  956,000,  '73, 681 ;  '79,  904, 905. 
Surveys. 
1871.  By  Gustave  Dyes.    Report,  '71,  542. 
1872-^3.  By  F.  P.  Leavenworth.    Report,  '73,  681. 

[L.  J.  O.] 
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SACO  BITEB9  III£«— Brsakwatbb  at. 

Appropriations, 

1824 *'$5,000,  »66kiii,28. 

1827 7,000,  '66,  iil,  28. 

1866 •  40,000, 'ee^iii,  18,28. 

1867 40,000,  '67,  48. 

1868  (allotment) 20, 000,  '69,  444. 

1869  (allotment) 1 22, 275,  '69,  22. 

1870 10,000,  '70,79. 

1871 15,000,  »71,91. 

1872 15,000,  »72,  91. 

Total  to  1879 $174, 275 ;  or,  leaving  out  the  above  $5,000,  $169,275. 

Lists  of  appropriations,  '69.  444;  '72,  936;  '73,  1074;  *74,  ii,  307. 
Commerce. 
Benefit  of  improvemaut,  '66,  iii,  18,  iv^  195;  '67,  479;  '68»  840;  '69,  446;  '70;  497; 

*72,  937.     Obstructions  to  navigation,  '66^  iii,  18,  iv,  191. 
Statistics,  '66.  iv,  195;  '67,  479;  '68.  840;  '69,446;  '70,497;  '72,  937;  '73,1076, 
'74,  ii,  308. 
Contracts. 


Y««r. 

Contracton. 

Contract  for— 

1867 

JamM  AndTfl'wii ............ 

fttnnn  for hmakwatnr 

V7,478. 

1867 

Ttatnft'yiwg  MinkMit  wm<V 

^67,478. 

1607 

Jaidmi  M.  Andrews. ....... 

do .— 

'08,839. 

1868 

Reuben  Wilev 

.     ..do    

'69,444. 

1860 

Isaac  HamUton 

H.  Hamilton  &,  L  Andrews. 
Goooh  &,  Haines 

Stone  for  breakwater -- 

'70,496w 

1870 

do 

'71,882. 

1871 

.  ...do 

'71,  8S2. 

1872 

nhA.Tif«  H.  Bragdon  

do 

m,  1075,  IQVi. 

Abstracts  of  bids,  '67,  480;  '68,  841 ;  '69,  446;  '70,  498;  '71,  853,  854;  '73, 1076. 
Abstracts  of  contracts^  '67,  460;  '68»  841;  '69,  446;  '70,  496 ;  '71,  854 ;  '73, 1077. 
Engineers. 
Chief  of  £n6inebks. 
Approves  plan  of  officer  in  charge,  '67,  480.    Reports,  '66,  ii,  40,  iii,  18,  28;  '67, 
48;  '68,  71;  '69,  61 ;  '70,  79;  '71,  91;  '72,  90;  '73,  99;  '74, 1, 109. 
Board  of  Engineers. 
Convened  at  8aco,  Mo.^  June  12,  19iS7 ;  recommended  the  adoption  of  Major  Alex- 
ander's plan  (see  Projects),  '67,  48.    Report,  '67,  48:}. 
(Colonel  Bache,  Lientenant-Colonel  Thorn,  and  Mi^jor  Casey.) 
Engineers  in  Charge. 
Major  Barnard,  1853,  '66,  iii,  18. 

Maj.  B.  S.  Alexander,  1866,  '66^  ii,  41.    Report,  '66,  iv,  188. 
Lieut.  Col.  George  Thom,  1866-'—,  '66,  iii,  18.    Reports,  '66^  iv,  191;  '67,  478; 
•68»  339;  '69,  443;  '70,  496,  505;  '71,  852;  '72,  936;  '73,  1074;  '74,  ii,  307. 
Assistants. 
F.  F.  Nes,  U.  8.  C.  8.,  1868,  '68,  840. 
George  Davidson,  1866,  '6^  iv,  190. 
Estimates.    (See  Projects. ) 
Financial  Statements* 
•66,  iii,  19;  '67,  48;  '68,  71,  840;  '69,  445;  '70,  79,  497;  '71, 91,  852;  '72,  91,  936; 
•73,  100,  1075;  '74,  i,  109,  ii,  308. 
Operations* 


Year. 


Remtfka. 


BCwBTBPOCO. 


1836 
1867- '08 
1868- *69 
1868-70 
1870-71 
1871-72 
1872-73 
1873-74 


L.fL 


O.ydi. 


2,650 

1,450 

200 


4,000 


12  piers  cansfcrncted 

One  sunken  rook  removed 

do 

do 

Breakwater  enlarged 

do 

do 

3  river  piers  built  and  repaired  . 


'W,iii,18,iT,  10L 
'SB,  71,  838. 
*eO,  61,  444. 
'70,79,486. 
>71,8S2. 
>7a,80,086. 
'73, 1076. 
'74,11,308. 


*Kot  mentioned  in  appropriation  acta. 


t  Called  $22,600,  >C9, 444. 
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Operations— Continued. 
Total  weight  of  stone  used  given  as  76.774^/^^  tons.  '72,  996:  as  81,125mg  tons, 
'73, 1076;  '74.  ii,  307. 
Physical  Giiaractcristics. 

General,  of  river  and  mouth,  '66^  ir,  IfiB,  191, 
Projects* 

For  the  construotion,  1836,  of  piers  in  the  river  and  outside  at  its  entrance,  the  two 
outside  piers  evidently  intended  for  breakwaters,  '66,  iv,  191. 

By  George  Davidson,  for  the  construction  of  two  stone  piers,  conducting  the  river 
to  the  sea  in%  northeaet  direction,  at  an  estimated  cost  of  $40,000.  Utility  of 
this  plan  discussed  by  Mi^or  Alexander.  '66,  iv,  190,  191. 

By  Major  Alexander^  for  the  construction  or  a  breaKwater  between  the  two  outside 
piers  2,915  feet  m  length,  12  feet  above  low-water,  outer  edge  of  cut  granite, 
rear  wall  of  rubble  stone,  to  cost  (estimated)  (192,500,  '66,  iii,  18,  iv,  189,  191. 

By  Lieutenant-Colonel  Thorn,  for  repairing  and  rebuilding  the  inside  piers  in  addi- 
tion to  Miqor  Alexander's  project  for  a  breakwater,  increasing  tne  estimated 
cost  to  1^11,701.05,  '66,  iv,  194  ;~approved,  '67,  481;— further  increased  to 
1270,000,  '67,  479;  to  $320,000,  '68,  840.  For  the  improvement  of  the  channel 
below  the  wharves  at  Saco  and  Biddeford,  Me.,  by  means  of  machinery  hired 
by  the  day,  at  an  estimated  cost  of  (2,500,  '71,  853;  '72,  936. 
Snnreys. 

1868.  By  F.  F.  Nes,  U.  S.  C.  S.,  hydrographio  survey,  '68»  840. 

1869.  Under  the  direction  of  Lieutenant-Colonel  Thom,  of  the  channel,  '70^  496. 
1872.  Under  the  direction  of  Lieutenant-Colonel  Thom,  of  the  mouth  and  vicinity, 

•73.  1076. 

[L.  J.  O.] 


SACSAISCNTO  BIT£B  TAIiliET,  €AJL.->Irrioation  of.— (See  Joa- 
quin, TULABB,  ETC.) 


SACSAMEJVTO  ANB  FCATHES  BITDBS,  CAI^.— iBiPROVEMBNT  of. 


Appropriatioiis* 

1875 $15,000, '75,  i,  123. 


1878 15,000, '78.  136. 

1879 20,000, '79,  215,1749,1756. 

Commerce* 

Biver  depth  sufficient  for  the  present  demands  of  commerce,  '71,  917.    Rapid  in- 
crease of  commerce,  '75,  ii,  997 ;  '76.  ii,  619.    Principal  traffic,  '77,  993. 
Statistics,  '78,  1298,1299;  '79. 1756. 
Contracts. 
1875.  Albert  Foster,  for  the  removal  of  snags  in  the  Sacramento  River,  '75,  i,  123, 
ii,  697 ;  '76.  ii,  618.— 1879.  Albert  Foster,  for  the  removal  of  snags  in  the  Sacra- 
mento River,  '79,  1750,  1757. — 1879.  J.  R.  Rideout,  for  the  removal  of  snags  in 
the  Feather  River,  '79,  1750. 
Abstracts  of  bids,  '75,  ii,e97  ;  '79,  1756. 
Abstract  of  contracts,  '79,  1757. 
Engineers* 
Chief  of  Enoinebrs. 

Reports,  '70.  31,  84;  '71,  97;  '75,  i,  123;  '76^  i,  114;  '77,121;  '78,  135;  '79,  178. 
Engineers  in  Charge. 
MaJ.  R.  8.  Williamson,  1870.    Report,  '71,  914. 

M^j. G. H.  MendeU,  1875-'—.    Reporto,  '75,  ii,696;  '76,  u,619;  '77. 992;  '78, 1294; 
»79,  1749. 
Assistants. 
Lieut.  W.  H.  Heuer.    Report,  '71,  915. 
L.  J.  Le  Conte.    Reports,  '75,  ii,  700 ;  '79,  1757. 
Lieut.  A.  H.  Payson.    Report,  '77,  994. 
Mr.  Bradford,  '79,  1752. 
Estimates. 
By  Lieut.  W.  H.  Heuer,  for  construction  of  wing-dams  and  repairs,  $7,385,  '71,  917. 
By  L.  J.  Le  Conte,  for  removal  of  snags,  construction  of  wing-dams,  and  dredging 
Sacramento  River  between  Tehama  and  Colusa,  |51,985,  '75,  ii,  704.    For  the 
construction  of  wing-dams  and  removal  of  snags  in  the  Feather  River  between 
Marysville  and  Fremont,  $15,785,  '75,  ii,706. 
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Estiatates — ContiiiQed. 
By  Major  Mendell,  aiiioant  reqaiied  aoniially  for  maintaining  Sacramento  BiTcr, 

$10,000,  '77.  092. 
By  Lieut.  A.  H.  Payson,  for  the  removal  of  obstmctions  in  Qeorgiana  Sloagh,  $15^000, 

•77,  995. 
By  liaior  Kendell,  for  a  bank  of  brush  and  stone  at  Heaoock's  Bhoal,  and  wing-dam 

at  Ironhoose  Bhoal,  $26,000,  '79,  1754. 

FiMancial  Statcatents. 

'75,  i,l*i3,u>697;  '76»  i,  114,  U,  020;  *77,  121,994;  '78^  136,1299^  '79,  179,1756. 

Operatioiis* 

Saeramemio  Biver, 

187&-76.  180  snagB  removed,  '76,  i,  114. 

1876-77.  No  operations,  '77,  992. 

1877-78.  No  operations,  '78^  1294. 

1878-^79.  154  snags  removed,  '79,  1752. 
Feaihtr  Biver. 

1875-76.  24  snags  removed,  1,820  linear  feet  wing-dams  boUt,  '76^  i,  114. 

1876-77.  No  operations,  '77,  992. 

1877-78.  No  operations,  '78,  1294. 

1878-79.  9  snags  removed,  '79,  1752. 

Physical  Characteristics. 

Sacramento  Biver, 
Larse  number  of  shoals,  '71, 915.    Banks  of  river  covered  with  rich  soil,  '71,  915. 
Difference  between  high  and  low  water,  '71, 915.    Floods,  '71,  916.    Effect  of 
tide  on  river,  '75,  ii,  S98.    Velocity  of  current,  '79,  1759.    Table  of  samples  of 
sediment,  '79,  1752;  method  of  obtaining,  '79,  1757,1756. 
FeatluT  Biver. 
General,  of  Feather  River,  '75,  ii,  705.    Effect  of  mining  on  the  river,  '78»  1^97. 

Private  and  Corporate  l¥ork. 

Wing-dams  and  dredging  by  the  Califomia  Steam  Navigation  Company^  '71«  97, 916. 

Snag-boat  owned  and  operated  by  tiie  Navigation  Company,  '75,  ii,  699. 
1876-77.  58  snags  removed  oy  private  parties,  '77,  ii,993. 

Plaas. 

By  M%jor  Williamson,  for  constmction  of  a  dam  at  Eagle  Nest  500  feet  in  length ; 

also  one  at  Snterville,  700  feet  long,  '71,  97. 
By  Lu  J.  Le  Conte,  for  the  removal  of  snags  and  the  construction  of  win|^-dams  on 

the  Sacramento  and  Feather  Rivers,  '75,  ii.  704, 706. 
By  Mi^or  Mendell,  for  a  bank  of  stone  and  brush  2,500  feet  long  at  HeacocVs  Shoal, 

and  a  wing-dam  300  feet  long  at  Ironhouse  Shoal,  '79, 1754.    For  snag-boat  fixr 

upper  river,  '79,  1755, 
By  State  authorities,  for  a  relief  canal,  tapping  the  river  35  miles  above  the  city  of 

Sacramento,  to  carry  off  the  flood-waters  and  discharge  them  into  Soisnn  Bay, 

'79, 1750. 
Project. 
By  Mi^.  G.  H.  Mendell,  for  improving  the  Sacramento,  at  estimated  cost  of  |51,985b 

and  Feather  Biver,  at  estunated  cost  of  $15,765,  by  wing-dams  and  the  removal 

of  snags,  '75,  ii,700. 
Surveys. 
1841.  Examination  of  Sacramento  River  bv  Captain  Wilkes,  '79,  1752. 
1871.  Examination  of  bar  in  Sacramento  Kiver  by  Lieut.  W.  H.  Heuer,  '71,  97.    Re- 
port, '71,  915. 
1875.  By  L.  J.  Le  Conte.    Report,  '75,  ii,  700. 

1877.  Examination  of  Georgiana  Slough  by  Lieut.  A.  H.  Payson,  '77,  121. 

1878.  Of  Lower  Sacramento  River,  under  direction  of  W.  H.  Hall,  State  engineer,  by 
Isaac  W.  Smith,  C.  £.,  '79,  1750. 

1879.  Examination  of  Sacramento  River  by  L.  J.  Le  Conte.    Report,  '79»  1757. 
1879.  Of  Suisun  Bay  by  Mr.  Bradford,  '79.  1752. 

1879.  Of  Sacramento  Kiver,  assigned  to  Lieutenant-Colonel  Mendell,  '79, 179. 
Maps. 
Sketch  of  wing-dams,  '76^  ii,  619.    Diagram  of  sedi  ment  bottle,  and  sketch  of  man- 
ner of  collecting  samples  of  sedimentary  waters, '  79, 1757, 1758.    Sketches  show- 
ing relative  form  ana  dimensions  of  "  sand  dunes,''  and  break  in  the  levee,  '79^ 
1759,1760. 

[E,A.C.l 
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SAeilf  Air  BITEB,  MI€IE.ir-IicPRoyBHKKT  of. 

Appropriations. 

1866 |C7, 500, '66^111,  7, 34,    Act  of  June  83. 

1867 28,000, '67,  146. 

1868  (aUotted) .  9, 000, '68,  24. 

1870 1,500,  '71,  177. 

1874 ,.      15,000, '74,  i,  206. 

1875 30,000, '75,1,274. 

1876 11,000, '76,1,  141. 

1878 25.000, '78,126,  1233. 

1879 , 8,000,  '79,  169,  1662. 

Total  to  1879 $195,000. 

Commeree. 

Large  and  incFeacdng,  '68, 142.    Amonnt  paid  for  lighterage,  '68^  142.    Double  the 
coet  of  the  ImproYement  already  Baved  lu  liffbteraffe,^69,  110.    Importanoe  of 
harbor,  '76, 11,  547. 
Statistics,  '66,  iv,  75;  '67,  231;  '68»  142, 152;  '74^  1,206;  '75. 1,274;  '76^  U,  536; 
'77,  943;  '78,  1234;  '79,  16&. 
Contracts. 
1866.  John  Brown  A  Co.,  dredging,  at  79  cente  per  cnblc  yard,  '66,  Iv,  61,  62,  74 : 
'67,  232,  233;  '68,  152;  '69,  110.-1875.  A.  T.  Wilcox,  materials,  Ubor,  and 
dredging,  '75, 1,  274,  275 ;  '76,  U,  536.-*1877.  H.  8.  Dale,  materials,  labor,  and 
dredging,  '77,   944;  '78^  1233.— 1878.  Carkin,  Stiekney  &  Cram,  materials, 
labor,  and  dredging,  '79,  1664.— 1878.  Hemenway  A  Hayes,  materials  and 
labor,  '79, 1664.— 1879.  Castle  Sutherland,  materials  and  labor,  '79^  1664. 
Abstracts  of  bids,  '66,  iv,  62;  '75, 1,  274,  275 ;  '77,  944 ;  '79,  1663,  1664. 
Enipineers. 
Chief  of  Enoinsebs. 
Reports,  '66,  li,  41,  lii,  7,  34,  iv.61 ;  '67,  27 ;  '68»  24,  37 ;  '69.  36:  '70,  45;  '71.  44; 
•72,  41;  '74,  1,  46,  206;  '75,  i,  51,  53;  '76, 1,  104, 106;  '77,  112;  '78, 126;  '79, 
169. 
EsroiNXBRS  IN  Charob. 
Capt.  J.  N.  Macomb,  enrvey,  1856,  '66,  iv,  59. 
CoL  T.  J.  Cram,  1866-70.    Reports,  '66»  iv,  58,  60,  73,  75;  '67, 146,  148,  230,  233 ; 

'68,141,151.152:  '69,110. 
M%|.  Walter  McFarland,  1870,  '70,  150. 

Mi^.  O.  M.  Poe,  1870-73.    Reports,  '70,  150 ;  '71,  177 ;  '72,  207. 
M^.  G.  Weitzel,  1873-77,  '73,  40.    Reports,  '74,  i,  205,  209 ;  '75,  i,  273, 289;  '76^ 

ii,  535,  547. 
Mi^.  Franklin  Harwood,  1877-^—.    Reports,  '77,  941 ;  '78^  1231,  1234 ;  '79,  1659. 
Assistants. 
Capt.  G.  J.  Lydecker,  '68,  151. 
H.  A.  THfTers.    Report, '72,  207. 
Henry  Gillman.    Report,  '74,  i,  208. 
Capt.  A.  N.  Lee.    Reports,  '75, 1,  273;  '76^  11,  536. 

Estimates. 

By  Captain  Macomb,  1856,  for  dredging  159,000  cnblc  yards,  at  the  mouth  of  the 

river,  '66,  iv,  59. 
By  Colonel  Cram, 

195  feet  wide, 
By  M%|or  Weitzel  ^ 

and  protection   »&      VXUSiIUXVA     WMUAO     UJ     pHV    AV^TWUAVJUU,   ^UViVW,        #->,    a,    «>Vf  .  AWfV. 

Additional  to  complete  the  improvement  in  vicinity  of  East  Sasinaw,  $51,920, 
'76, 11,  535.    1874.  For  deepening  the  month  of  the  river  to  14  feet,  $100,000, 
•75, 1,  290;— to  13  feet,  $62,500,  '75, 1,  290;  '76,  ii,  547. 
By  Major  Harwood,  1869,  to  complete  existing  project,  $17,000,  '79,  169, 1662. 

Financial  Statements. 

'66.  lii,  7,  34;  '67.  146, 148;  '68.  140, 141, 151;  '69.  110:  '70,  46;  '73,  177;  '72,  207; 
•74.  i,  206;  '75, 1,  274;  '76,  ii,  536;  '77,  943;  '78, 126, 1233;  '79,  169,  1662. 
I^eprlslatlon. 

Necessary,  to  obtain  Jarisdiction  over  proposed  Improvement,  '74, 1,  207 ;  '79, 1661. 
Operations. 
At  mouth  of  river : 
1866-^67.  3,426  cnblc  yards  removed :  dredge  delayed  by  aoddrait,  '67,  146. 
1867-^68.  79,804  cnblc  yards  removed  by  dredging,  '68. 141. 
1868-^69.  24,69a  cnblc  yards  removed  by  dredging,  completing  a  ont  6^800  feet 
long,  195  feet  wide,  and  12  feet  deep,  '69, 110. 
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Operations— Continaed. 
At  CarrollUm  and  other  bars  in  the  vicinity  of  East  Saginaw : 
1874-75.  700  feet  of  pUiog  oompleted,  '75,  i,  273. 

1875-76.  2,255  liDear  feet  of  pile  revetment  bnilt  and  33^643  6iiliio  ysrds  of  mate- 
rial dredked  firom  CarroUton  bar  daring  the  year,  '76^  1 104. 
1876-77.  Work  reeomed  on  pile  revetment  opposite  Carroilton  Bar,  *77,  110. 
1877-78.  CarroUton  revetment  was  conneeted  with  the  main  land  at  both  ex- 
tremities; a  portion  of  the  work  still  incomplete,  '78, 126,  1231. 
1876-79.  Carroilton  improvement  eompleted  and  a  win^-dam  at  Zilwankee  Bar 
built.    The  Carroilton  Bar  ia  being  improved  by  a  training- wall,  '79, 169, 1660. 
Physical  Characteristies. 
Formation  of  bar  at  month  of  river,  '66,  iv,  60.    Pecnliar  formation  of  conglom- 
erate clay,  forming  bed  of  channel,  '66,  iv,  60;  '67,  146;  '68^  148.    Height  of 
spring  freshetSy  *74,  i,  208.    Action  of  winds  on  river  current,  '7^  i,  208. 
Plans. 
By  Capt.  J.  N.  Macomb,  1856,  for  dredging  a  channel  through  the  bar  off  the  month 

of  the  river ;  estimated  amount  of  dredging  159,000  cubic  yard&  '66,  iv,  59. 
By  Mi^or  Weitzel,  1861,  for  deepening  the  channel  at  the  moutii  of  the  river  to  a 
depth  of  14  feet ;  estimated  amount  of  dredging,  100,000  cubio  yiods.    For 
deepening  the  channel  to  13  feet;  estimated  amount  of  dredging,  50,000  cubic 
yards,  '75.  i,  290 ;  '76,  ii,  547. 
Private  aad  Corporate  l¥orl£. 
|8U,0u0  raised  by  local  taxation  and  expended  in  dredging  in  the  vicinity  of  East 
Saginaw,  '74,  i,  208. 
Projects* 
By  Colonel  Cram,  1866,  dredgtnff  an  entire  new  channel  throu^^h  the  bitf  off  the 
mouth  of  the  river  3,274  feet  long  by  195  feet  wide  (and  ultimately  to  250  feet) 
by  12  feet  deep;  estimated  cost,  $95,417,  '66,  iv.  59-61;  '67,  146;  '68,  141. 
Length  of  channel  as  completed,  6,800  feet,  '69,  110. 
By  Mi^or  Weitzel,  1874,  for  removing  Carroilton  and  other  Hars  in  the  vicinity  of 
East  Saginaw  by  dredging  and  protection  of  banks  by  pile  revetment ;  esti- 
mated cost,  156,000.  '74,  i,  205-209;  '75,  i,  274.    Expenence  proves  that  more 
extensive  works  will  be  required  at  CarroUton,  Zilwaukee,  and  New  York  Bars; 
estimated  cost.  |51,920,  '76,  ii,  535. 
By  Mcgor  Harwooa,  1877,  for  a  bulkhead  from  the  upper  end  of  revetment,  across 
to  Hoyt's  mill  site,  thereby  cutting  off  the  current  behind  the  revetment  and 
confining  it  to  the  main  channel,  '77,  941. 
Sarveys. 
1856.  By  Capt.  J.  N.  Macomb,  T.  E.,  '66,  iv,  59. 

1867.  Soundings  and  borings  through  the  ice  by  Colonel  Cram,  *67,  146. 
1871.  Resurvey  under  direction  of  M%j.  0.  M.  Poe  by  Assistant  H.  A.  UlfferB,  in 
1871.    Report,  '72,  207. 

1874.  Survey  of  the  river  in  the  vicinity  of  East  Saginaw,  under  the  direction  of 
Major  Weitzel,  by  Henry  Gillman.    Report,  '74,  i,  206-209. 

1875.  Survey  of  mouth  of  the  river  by  Mi^or  Weitzel.    Report,  '75,  i,  289. 
1877.  Under  direction  of  Major  Harwood,  of  CarroUton  Bar.    Report,  '78^  1234 
Map. 

Of  the  river,  '79,  1662. 


ST.  AIVTHON  V,  Preservation  of  tlie  Falls  of.— (See  Mississippi  River, 
Presxbvation  op  the  Falls  op  St.  Anthony.) 


ST.  AUOUSTINE,  FLA.— Sea- walls  at. 

Appropriations. 

Ib29  (survey) $300.  Act  of  March  2. 

1834 284.  AotofJune27. 

1852 3,000.  Act  of  August  30. 

Engrineers. 

Chief  of  Engineers. 
Report,  '66,  i,7. 
Survey. 
1829.  S:i00  appropriated  for  survey  by  aot  of  March  2, 1829. 
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ST.  AUGUSTINE  CBEEK  (Thunderbolt  BiTer),  GA.-Impbove- 

MENT  OF. 

Appropriation. 

1879,  $5,000,  '79.  97. 
Eni^lneers. 

Chief  of  Engineers. 

Reporta,  '77.  69;  '78.  77;  '79,  97. 
¥*NOi^sxR  UT  Oharoe 
Lieut.  Col.  Q.  A.  Gillm'ore.    Reports,  '75,  ii,  37 ;  '77,  381 ;  '78,  579 ;  '79,  763. 
Physical  Characteristics. 
Description,  '75,  ii,  37 ;  '79,  763. 
Plan. 
By  Lieatenant-Colonel  Gillmore,  1875,  for  the  removal  of  a  heavy  timber  dry-dock 
to  a  depth  of  10  feet  at  mean  low- water ;  estimated  cost,  |5,000,  '75,  ii,  37 ;  '77, 
381 ;  considers  that  the  channel  produced  by  scour  may  obviate  removal  of  wreck, 
in  which  event  only  a  beacon  need  be  erected  on  the  same,  '79,  763. 


ST.  €HABlii:S,  mo.— (See  Missouri  Rivxb.) 


ST.  CliAIB  AND  PlNi:  BITEBS,  ]III€H.~(See  Pine  and  St.  Claib.) 


ST.  CliAIB  FliATS,  AND  SHlP-CANAIi/ MICH.— Impboyement  of. 

Appropriations. 

1852 $20,000.    Act  of  August  .30. 

1856 45,000,  '66,  iii,  34,  iv,  44,  47. 

1866 80,000, '66,  iii,  24,  iv,  43;  '67,145. 

1867 150,000,  '67,  28,  145. 

1868  (allotment) 86, 000,  '68,  24,  38,  144 ;  '69,  35. 

1869  (allotment) *142,560,  '69,23. 

1870 16,500, '70,  46;  '73,187. 

1871 1,500, '72,  42,217. 

1872 4,000,  '72,  42,  217. 

1873 100,000,  '73,41. 

1878 5,000, '78,  126,  1227. 

1879 3,000, '79,168,  1656. 

Total  to  1879 |653,560. 

$20,000  appropriated  for  dredging  the  South  Pass  by  the  Canadian  anthorities,  '66 
iv,  54. 
Commerce. 

'66,  iii,  34 ;  '79,  1655.    Requirements  of,  '67,  25'^-255. 

Statistics,  '66,  iv,  43,  75;  '68,  152;  '72,  217;  '74,  i,  212;  '75,  i,  281,  ii,  542;  '77, 
940. 
Contracts. 

1866.  W.  W.  &  E.  T.  Williams,  dredging,  '66,  iv,  74.— 1867.  John  Brown,  dredg- 
ing, materials,  and  labor,  '67,  214,  232;  '68,  152;  '71,  45.  Moses  Hill,  iron, 
'67,232;  '68.  152.— 1870.  Moses  Hill,  planting  willows,  etc.,  '71,187.-1873. 
John  Brown,  dredging,  at  21  cents  per  cubic  yard,  '73>  299;  '74,  i,  211;  '75,  i, 
280.— 1877.  John  A.  Smith,  fascines,  '78^  1227.  William  Lacroiz,  turf  and  marsh 
hay,  '78,  1227. 

Abstracts  of  contracts,  '66,  iv,  74;  '67.  232,  233;  '68,  152;  '78»  1227. 

Abstracts  of  bids,  '67,  159,  164-167,  16&-175,  210-213;  '73,  299;  '78,  1227. 

Advertisements  for  bids,  '6.7,  160,  162,  169,  174,  205-209;  '77,  940. 
Documents.    (Not  printed  in  reports.) 

On  project  and  operations  under  appropriation  of  1852.  Reports  of  Colonel  Graham 
and  Captain  Whipple,  '66,  iv,  44. 

'Erroneonaly  called  $144,000,  '09, 85^  112. 
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ST.  CltAIB  FliATS,  AlWD  SHIP-€ANAI«,  m€H.-ContiiiiiML 

Engineers. 

Chief  or  Enginsebs. 
EeportB,  *66,  i,  4,  ii,  41,  iii,  7,  34,  iv,  61,  52,  53;  '67,  28,  158,  162,  17^183^  214, 
252;  '68,  24,  37,  38;  '69,  23,  35;  '70,  46;  '73,  45;  '72, 41, 42,  222;  '73,  41 ;  '74, 
i,  47;  '75,  i,  52;  '76,  i,  105;  '77.  Ill;  '78^  125;  '79,  168. 
Engineers  in  Charge. 
Col.  J.D.Graham,  1855,  '66,  iv,  44. 
Capt.  A.  W.  Whipple,  1868-m  '66,  i,  4,  iv,  44. 
Col.  T.  J.  Cram,  1864-71,  '66,  li,  41.    Reports,  '66^  iv,  43^58 ;  '67,  145, 148, 159-214, 

253,  254;  '68,  142-144,  151,  152;  '69.  110,  112;  '70,  164-168;  '73,  167,  188. 
Maj.  O.  M.  Poe,  1871-'73.    Report,  '72,  215,  223. 

M%j.  G.  Weitzel,  1873-77.   Reporte,  '73,  ^ ;  '74. 1, 211 ;  '75,  i,  280, 281 ;  '76^  ii,  542. 
Maj.  F.  Harwood,  1877-^—.    Report*,  '77,  939;  '78,  1225;  '79, 1653. 
A.88idTAirrs. 
Capt.  F.  W.  Farqnhar,  '66,  ii,  41. 
Capt.G.  J.Lydecker,  '68,  151. 
William  H.  ifott,  '70,  168. 
Capt.  A.  N.  Lee.    Reports,  '74.  i,  211 ;  '75,  i,  280. 
Estimates. 
By  Captain  Whipple,  1859,  for  dredging  channel,  |80,000,  '66,  i,  4. 
By  Colonel  Cram,  1866,  for  entire  and  permanent  completion,  |300,000,  '66,  iii,  34. 
For  improving  existing  channel,  Ist  plan,  $374,130;  2d  plan,  $54,960,  '66^  iv, 
51,  73.    For  straight  ship-canal  200  feet  by  13  feet  by  8,200  feet,  with  dikes, 
$351,133,  '66,  iv,  49.    If  300  feet  wide,  $428,754,  '66»  iv,  57,  58 ;  '67,  28,  145, 159, 
254,255. 
By  Colonel  Cram,  1868,  for  oreosoting  timber  for  canal  dikes,  $25,000 ;  for  protec- 
tion to  foot  of  outer  slope  of  dikes,  $20,000,  '68,  38,  144. 
By  Mf^or  Poe,  1872,  for  deepening  200-foot  channel  to  16  feet ;  repairs  and  cnsto- 

dian,  $85,000,  '72,  216.    For  repairs,  $40,000  additional,  '72,  42. 
By  Major  Harwood,  1877,  for  repairs,  $5,000,  '77,  940;  '79,  1656. 
By  Major  Harwood,  1879,  for  completion  of  existing  project,  $5,000,  '79,  1656. 
Financial  Statements. 
'67,  28,  145,  148;  '68,  38,  151;  '69,  35.  112;  '70,.  46;  '73,  187,  188;  '72,  42,  217; 
•73,  41 ;  '74,  i,  47,  212;  '75,  i,  52,  281;  '76,  i,  106,  542;  '77,  111,  941;  '78^  126> 
1227;  '79,168,1656. 
I^eprlslallon. 
Congressional,  necessary  for  establishing  and  enforcing  needfol  legnlations  for  this 
work,  '70,  168. 
Operations. 
History  of,  to  1879,  '66,  iv,  44,  45,  54;  '79,  1652. 
By  the  Canadian  government,  '66,  iv,  45. 47. 

1^5-^58.  Dredging  150,000  cubic  yards  firom  South  PaaB.  '66,  iv,  44,  54. 
1867-^68.  The  ship-canal.  300  feet  by  13  feet  by  8,200  feet,  begnn  in  August,  1867, 

and  work  prosecuted  to  the  end  of  fiscal  year,  '68,  37, 142*144. 
1868-^69.  Work  on  canal  continued,  '69,  35, 110-112. 
1869-70.  Canal  nearly  completed,  '70, 164-168. 
1870-71.  Completion  of  canal,  '71,  45,  187. 
1871-72.  RepMrs,  '72,  41,  215,  216. 
1872-^73.  Repairs  and  protection  to  embankments ;  deepening  channel  200  feet  in 

width  to  16  feet  in  depth,  '73,  41,  299. 
1873-74.  Deepening  canal ;  194,657  cubic  yards  excavated,  '74,  i,  47 ;  5,035  cubic 
yards  of  sods  and  16,504  cubic  yards  of  dredged  material  used  in  stopping  leaks, 
^^74,  i,  212. 
1874-75.  Channel  completed;  repairs,  and  2,500  willow  cuttings  set  on  embank- 
ments, '75,  i,  52,  280. 
1875-76.  2,800  willow  cuttings  planted,  '76,  i,  105,  ii,  542. 
1876-77.  Damage  to  piers  repaired,  *77,  939. 
1877-^8.  Repairs  to  canal  banks,  '78^  125, 1225. 

1878-^9.  Heads  of  canal  banks  secured  by  pile  protection,  and  other  lepain  made, 
•79.  168,  1654. 
Physical  Characteristics. 

'66,  iv,  44,  45,  54 ;  '70,  165,  166 ;  '68,  143. 
Private  and  Corporate  l¥orlL. 

Three  range-lights  established  and  maintained  by  navigators,  '66^  iv,  44,  45,  54. 
Projects. 
Early  project,  '66,  iv,  53. 
By  Colonel  Cram,  1866,  for  deepening  natural  channel  by  dredging,  '66^  iv,  Si, 
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Projects— Continu  ed. 
By  Colonel  Gram,  1866,  for  straight  ship-oanal,  200  feet  by  13  feet  by  8,200  feet,  '66, 
iv,  47;  afterwards  changed  to  300  feet  in  width,  '66,  iv,  57;  '67,  28,  145,  159; 
'68,  142. 
By  Mtgor  Poe,  1872,  for  dredging  channel,  16  feet  deep  by  200  feet  wide,  through 
canal  to  deep  water  above  and  below,  '72,  216. 
Sunreirs. 
1858.  Under  direction  of  Captain  Whipple,  showing  dredging  of  1857>'58  (see  Map), 

'66,  i. 
1856.  Under  direction  of  Lientenant-Colonel  Kearney,  '66,  iv,  44. 
1856.  Under  direction  of  Captain  Meade,  '66,  iv,  50;  '67,  145 ;  '68»  144. 
1864.  Under  direction  of  M%jor  Raynolds,  '66,  iv,  49. 
1866.  Current  observations  by  Lieutenants  Mercnr  and  Green,  '66,  iv,  58. 
Maps. 
Of  North  and  Northwestern  Lakes,  showing  location  of  improvement,  '66,  i. 
Of  natural  channel,  South  Pass,  showing  hght-houses,  and  dredging  of  1857-^58, 
'66,  i. 

[C.  C] 


ST.  CliAIB  BITEB,  at  the  moatb  of  Blaek  BlTer,  mich.— Im- 
provement OF. 

Appropriatioiis. 

1872 $15,000, '73,  41. 

1873 15,000, '73,  41. 

1874 15,000, '74,  i,  47. 

1875 10,000, '75,  i,  279. 

1878 1,500, '78,126,  1228. 

Total  to  1879 |56, 500,  '78,  126, 1228. 

Statement  of  appropriations,  '77,  934. 
Commerce. 
The  whole  commerce  of  the  lakes  passes  here,  and  would  be  benefited  by  this  im- 
provement, '75,  279 ;  '76,  ii,  541. 
Statistics,  '71,  179,  180;  '74,  i,  213;  '75,  i,  279;  '76,  ii,  542;  '77,  935;  '78, 1228. 
Contracts. 

1873.  Thomas  M.  Hubbell,  dredging,  28  cents  per  .cubic  yard,  '73,  300.— 1878-'79. 


P.  Smith,  dredging,  at  18  cents  per  cubic  yard,  '79,  1656. 
Abstracts  of  bids,  '73,  300 ;  '75,  i,  279;  '79,  165,  1656. 


Engrineers. 

Chief  of  Engineers. 
Reports,  '71.  41;  '73,41;  '74,  i,  47;  '75,  i,  52;  '76,  i,  105;  '7?,  Ill;  '78, 126; 
'79,  169. 
Engineers  in  Charge. 
M^.  O.  M.  Poe,  1871-^3.    Report,  '71,  177. 
Maj.  G.  Weitzel,  1873-78.    Reports,  '73,  299;  '74,  i,  212;  '75,  i,  278;  '76,  ii, 

540;  '77,934. 
Maj.  Franklin  Harwood,  187&-'— .    Reports,  '78,  1227;  '79,  1656. 
Assistants. 
Roys  J.  Cram,  '71,  177. 
H.  A.  Ulffers.    Report,  '71,  177. 
Estimates.    (See  Plans  and  Projects.) 
Financial  Statements. 
•73,  41,  300;  '74,  i,  47,  212;  '75,  i,  279;  '76,  ii,  541;  '77,  935;  '78,  126, 1228;  '79, 
169,  1657. 
Operations. 
1872-73.  Dredging  commenced  September  23  and  closed  for  the  season  November 
25, 1872 ;  resnmed  April  13,  1873 ;  to  Jnne  30,  1873,  nearly  50,000  cubic  yards 
removed,  '73,  300. 
1873-74.  53,074  cubic  yards  were  removed  during  the  year,  '74,  i,  212. 
1874-75.  35,000  cubic  yards  were  removed  during  the  year,  '75,  i,  279. 
1875-76.  67,000  cubic  yards  were  removed,  '76,  i,  105. 
1876-77.  Work  closed  for  want  of  funds  September  30,  1876,  '77,  111. 
1877-78.  No  operations,  '78,  126. 

1878-79.  Dredging  of  Port  Huron  middle  ground  completed  to  15  feet,  '79, 169, 1657. 
History  of  operations  to  1879,  '79,  1656. 

31  EN 
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ST.  CliAIB  BITERy  at  the  moatli  of  Black  Biver,  Mich.— <:;ont'd. 

Physical  Characteristics. 

A  bar  of  sand  and  ^vel  at  the  jnnotion  of  the  river;  docks  in  St.  Clair  BiTer 
above  the  Junction  are  causing  the  bar  to  form  more  rapidly;  '71,  178, 179. 
Plans. 
By  Major  Poe,  1871,  for  building  a  dam  across  Black  River  and  dredging,  $66,9^ ; 
for  removing  the  middle  ground  to  a  depth  of  15  feet,  9^,320 ;  for  removing 
the  middle  ground  to  a  depth  of  18  feet,  $157,520 ;  for  changing  direction  of 
outlet  and  obtaining  15  feet  of  water,  $134,244 ;  for  changing  direction  of  out- 
let and  Obtaining  18  feet  of  water,  $244,444,  '71,  41,  159. 
Projects. 
By  Major  Poe,  1871,  for  removing  bar  and  middle  ground  by  dredging  to  a  depth  of 

15  feet:  estimated  cost,  $67,320,  '73,  300;  '74.  i,  47,  212;  '75,  i,  52,  278. 
By  Mig'or  Weitzel,  1876,  to  expend  $15,000  in  dredging  to  remove  a  bar  formed  by  a 

freishet  in  Black  River  last  spring,  '76,  ii,  541. 
To  complete  the  work,  1877,  dredging  4,000  cubic  yards ;  estimated  cost,  $1,500, 
•77,  934. 
Surrey. 
Ordered  by  act  of  March  3,  1871.  '71,  44;  assigned  to  MaJ.  O.  M.  Poe;  made  by 

Assistants  H.  A.  UlflFers  and  Roys  J.  Cram.    Report,  '71,  177-180. 
Map. 
Showing  condition  of  the  work  September  30, 1876,  '77,  935. 

[C.  C] 


ST.  €BOIX  BITEB,  JICE.— Improtsmsnt  of. 

^Appropriations. 

1867 $15,000, '67.  503;  '68,72,655. 

1873 10,000, '73.  94. 

1874 10,000,  '74,  i,  104. 

The  appropriation  of  1867  was  made  with  the  proviso  that  the  Province  of  New 

Brunswick  shall  contribute  and  pay  a  like  sum  for  said  purpose,  '67,  503. 
By  act  of  Congress,  March  3,  1879,  $34,000  of  .the  appropriations  for  this  river  was 
transferred  to  the  improvement  of  Lubec  Channel,  Maine,  '79,  44,  246. 
Canadian  Government. 
Appropriated  $25,000  for  this  improvement,  '74,  i,  104.    Refhse  to  exjiend  any 
part  of  appropriation  without  guarantee  that  no  further  deoosit  of  alab^ 
edgings,  and  sawdust  shall  be  miule  in  the  river,  '74,  i,  104,  ii,  294. 
Commerce. 
Benefit  of  improvement  to  commerce,  '67,  504  ;  '68,  856 ;  '73,  1053. 
Statistics, '67,  504;  '68,  856;  '69,  458,  459;  '70,  504;  '73,  1052;  '74,  ii,  295;  '75, 
ii,  383;  '76,  ii,  152;  '78.  190. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '67,  50;  '68,  72;  '69,  62;  '70,  82;  '71,  87;  '72,  86;  '73,  94;  '74,  i,  104; 
'75,  i,  111 ;  '76,  i,  27 ;  '77,  32;  '78,  36;  '79.  43. 
Engineer  in  Charge. 
Lieutenant-Colonel  Thorn,  1867-'—.    Reports,  '67,  503;  '68,  855;  '69,  458;  '70; 
503;  '71,  8:J0;  '72,  825;  '73,  1051;  '74,  ii,  290;  '75.  ii,  382;  '76.  i,  151;  '77, 
153:  '78,  189;  '79,245. 
Assistant. 
Sophus  Haagensen,  '76,  i,  152. 
Estimate. 
By  Lieut.  Col.  George  Thorn,  for  the  removal  of  slabs,  edgings,  and  sawdust  firom 
the  channel,  $88,000,  one-half  to  be  paid  by  New  BrunswicK,  '67, 505.    Revised, 
$99,000,  '68,  85(i  /  '69,  458.    Increased  to  $150,000,  '73,  1051 ;  '77,  154. 
Financial  Statements. 
'68,  7J ;  '69,  62 ;  '70,  82,  504  ;  '73,  94 ;  '74,  i,  104,  ii,  291 ;  '75,  i.  111,  ii,  383 ;  '76,  i, 
38;  '77,  32,  154;  '78,  36,  190;  '79,  44,  246. 
Operations. 
Reasons  for  postponement.  '68,  a55;  '69,458;   '70,503;  '71,830;  '72,924;  '73, 
1051 ;  '74,  i,  104,  ii,  290 ;  '75,  i.  111,  ii,  382 ;  '76,  i,  37,  151 ;  '77,  32,  153. 
Piiysicai  Ciiaracteristies. 

Rise  and  faU  of  tides,  '67,  503. 
Plans. 
By  Lieut.  Col.  George  Thom,  for  the  removal  of  slabs,  edgings,  and  sawdust  firom 
the  channel,  '67,  503.    To  increase  width  of  channel,  '76^  i,  152. 
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ST.  CBOIX  BITEB,  ]IIE.— Continued. 

Surveys. 

1867.  Examination  by  Lieut.  Col.  Qeorge  Thorn,  ficom  the  ledge  to  head  of  navi- 
gation at  Calais,  '67,  503. 
1873.  Under  direction  of  Lieutenant-Colonel  Thorn,  '74,  ii,  290. 

[E.  A.  C] 


ST.  CBOIX  BITEB9  "WIS.  AND  MIIVIV.— Improvement  of. 

(See  also  Mississippi  River  Reservoirs.) 

Appropriations. 

1878 $10,000,  »78,10L 

1879 8,000,  '79,  135. 

Conmieree. 

Artificial  obstructions  to,  '75,  i,  373;  '79,  1181. 
Commercial  interests  of  St.  Croix  Valley,  '75,  i,  375. 
Statistics,  '75,  i,  374-375;  '79,  1180-1181. 
Eninneevs. 
Chief  of  Engineers. 

Reports,  '75,  i,  63;  '78,  100;  '79,  135. 
Engineers  in  Chabss. 

Maj.  G.  E.  Warren,  1868.    Report,  '68»  369. 

Maj.  F.  U.  Farquhar,  1875-^8.    Reports,  '75,  i,  372:  '78,  738. 

Capt.  C.  J.  AUen,  1878-'—.    Report,  '79,  1179. 

D.  H.  Ainsworth,  1874-75,  '75,  i,  373. 

O.  F.  Knapp.  1878-79,  '79,  1180. 
Estimates.    (See  Projects. ) 
Financial  Statements. 

'78,  101,  732 ;  '79,  135,  1181. 
lievislation. 

Memorial  to  Congress  from  the  legislature  of  Minnesota  asking  for  the  improvement 
of  the  St.  Croix  River  (referred  to),  '68»  369. 
Operations. 
1878-79.  1,200  feet  of  caving  bends  protectod  by  brush  and  stone  revetment;  2,360 
sna^,  1,832  stumps,  5,715  leanmg  trees,  32  cribs,  68  logs,  16  piles,  and  523^ 
cubic  yards  of  bowlders  removed,  "79,  1180. 
Piiysical  Cliaracteristics. 

General,  '75,  i,  373.    Natural  obstructions,  '75,  i,  373,  374;  '79,  1181. 
Projects. 
By  Mi^.  F.  U.  Farquhar,  for  the  construction  of  wing  and  brush  dams ;  for  cutting 
down  overhanging  trees ;  for  the  removal  of  boom-piers,  snagS)  &c.,  all  tending 
toward  giving  3  &et  of  water,  at  an  estimated  cost,  origin^ly,  of  $21,758  ; — in- 
creased by  Captain  AUen  to  $35,000,  '75,  i,  375;  '78,  100;  '79,  1182. 
Surveys. 
1874.  By  D.  H.  Ainsworth,  under  the  direction  of  Maj.  F.  U.  Farquhar.    Report, 
•75,  i,  372. 


ST.  FBAlirciS  RITEB,  ARK.— (See  White,  Black,  etc.) 


ST.  JOHN'S  BITER,  FliA.— Impbovement  of. 

[Including  inside  passage  to  Fernandina,  and  Nassau  River  survey.] 

(See  also  St.  Mary's,  Ga.,  Aia>  St.  John's,  Fla.,  eto.) 

Appropriationsu 

1852 $10,000.    Act  of  August  30. 

1870 15,000,  '70,  63. 

1871 15,000,  '73,  70. 

1872 10,000, '72,  66. 

1873 10,000,  '73,  70. 
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ST.  JOHN'S  HITER,  FI^A.-Continned. 

Appropriations— Continaed. 

1874 $10,000,  '74,  i,  78. 

1&7Q 1,700, '79,  795. 

1878  (aUotment  for  survey) . .     10, 000,  '78,  581. 
1879 7, 000,  '79,  98. 

Totaltol879 $88,700. 

Statement  of  appropriationSy  *79,  767. 
Commerce. 

Justification  of  improvement,  '69,  271,272;  '73,  70;  '78,  581. 
Statistics,  '69,  271;  '75.  ii,  59;  '77.  380,381;  '79,  767. 
Contracts. 
1870.  C.  H.  Campbell,  dredging,  at  $1,200  per  month,  '70,  63;  '72,  665,  annulled,  '71, 
70. — 1875.  American  Dredging  Company,  dredging,  at  24  cents  per  cubic  yard, 
'76,  i,  445. 
Abstract  of  bids,  '69,  272. 
Enipineers. 
Chief  of  Engineers. 
Reports,  '69,  47,270;   '70,63;   '71,70;    '72,65;   '73,70;    '74,  i,  78;   '75,1,83; 
'76.  i,  70;  '77,  68;  '78,  78;  '79,  98. 
ExCfixf:ER  IN  Charge. 
Lieut.  H.  G.  Wright.    Report  of  May  24,  1853,  '78,  581. 

Maj.  Q.  A.  Gillmore,  1869-*—.    Reports,  '69,  266,  271 ;  '72,  662. 672, 674 ;  '73,  7^ ; 
•74,  ii,  8-11;  '75,  ii,  37,48,60;  '76^  i,  445;  '77,  378;  '78,  580;  '79,  765-767,795. 

A  flHTfl'p  A  WTfl 

Capt.  J.  C.  Post,  '77,  66.    Report,  '77,  378. 
George  Danbeney.    Report,  '79,  785,796. 
Estimates. 

By  Major  Gillmore,  1869,  for  deepening  channel  by  dredging  or  raking,  annimlly 
110,000,  '69,  270. 

By  M^jor  Gillmore,  1872,  (1)  preliminary  for  ship-channel  from  Femandina  to  St. 
John's,  $758,516,  '72,  675;  (2)  from  Nassau  Sound  to  St.  John's,  1602,624,  '72, 
675. 

By  Lieutenant-Colonel  Gillmore,  1875,  (1)  for  inside  passage  from  St.  John's  River 
to  Femandina;  channel  125  feet  by  13  feet  at  high-water,  $370,000;  (2)  if  125 
feet  by  11  feet,  $265,000;  (3)  if  80  feet  by  13  feet,  $225,000;  (4)  if  80  feet  by  11 
feet,  $160,000.    No.  4  recommended  by  Lieutenant  Colonel  Gillmore,  '75,  ii,  59. 

By  George  Danbeney,  1878,  (1)  for  2Jetties  at  Volusia  Bar,  $12,520;  (2)forcnt-offsfor 
shortening  channel,  $29,000,  '79,  797. 

By  Lieutenant-Colonel  Gillmore,  1878,  (1)  for  2  jetties  at  Volusia  Bar,  $15,000;  (2) 
for  cut-offia  for  shortening  channel,  $35,000,  '79,  796. 

By  Lieutenant-Colonel  Gillmore,  1879,  (1)  for  jetties  at  mouth  of  river,  $1,306,409: 
(2)  for  dredging  in  connection  with  jetties,  $120,000 ;  (3)  for  north  jetty,  if  com- 
pleted in  3  years,  $800,000,  '79,  784,785. 
Expenditures. 

Classification  of  expenditures  for  the  dredging-steamer  Henry  Burden,  '72,  668; 
•74,  ii,  12, 13. 
Financial  Statements. 

'71.70;   '72,66,672;   '73,70,751;   '74,1,78;   '75,  i,  84;   '76,i,  71;    '77,69;  '78, 
581;  '79,766,767. 
Operations. 

1870-'71.  Dredging  of  channel  80  feet  by  10  feet,  '71,  70. 

1871-'72.  Removalof  40,764  cubic  yards;  phannel  150  feet  by  10  feet  for  500  yards, 
'72,  66,67L 

1872-73.  Removal  of  23,868  cubic  yards  by  the  dredge,  '73,  70,750. 

1873-'74.  Removal  of  14,649  cubic  yards  by  the  dredge,  '74,  i,  74,  ii,  9, 12, 

1874-'75.  Operations  suspended,  '75,  i,  83,  ii,  37, 4fcM)9. 

1875-76.  Removal  of  28,973  cubic  yards  from  inside  passage,  '76,  i,  70, 446. 

1876-77-'78-'79.  Operations  practically  suspended ;  examination  of  channel  in  1876, 
'77, 69, 378 ;  and  occasional  dredging  on  the  bar  by  the  Henry  Burden  in  1878-'79, 
'78*  78,  580;  '79,  98,  766.    Description  of  operations  by  the  dredging-steamer 
Henry  Burden,  '72,  666-669;  '73,  750;  '74,  ii,  11;  '75,  ii,  37. 
Piiysical  Ciiaracteristics. 

Described,  '69,  266-269;  '72,  662,  673;  '75,  ii,  4H-n51,  55,  68;  '78,  581,  582.  585. 
List  of  obstructions,  '75,  ii,  51.  Inside  passage,  '77,  378;  '78*  78.  Current 
observations,  soundings,  discharge  of  stream,  etc.,  '79,  768-781, 785-792.  Tables 
of  velocities,  '79,  775, 778, 779, 788.  Tables  of  discharges,  '79,  776-779, 788, 790. 
Rainfall,  '79,  780.    Description  of  Upper  St.  John's,  '79,  796. 
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ST.  JOHN'S  RITER,  FI^A.-Continaed. 
Plans. 

By  Lieut.  H.  G.  Wriffht,  1853,  for  a  breakwater  on  North  Shoal,  '78,  584. 

For  improvement,  1^,  by  means  of  piers  at  the  month ;  estimated  cost,  $496,000. 
Nob  recommended,  the  expense  being  too  great  and  not  commensurate  with 
the  benefit  derived,  '69,  867,2b8;  '72,  664. 

By  Dr.  A.  S.  Baldwin,  a  citizen  of  Jacksonville,  for  closing  the  mouth  of  Fort  George 
Inlet;  uot  approved,  '69.  268;  »72,  664 ;  '78^  584. 

By  Ma^ior  Gillmore,  1872,  for  improvement  by  ship-channel  fi'om  Femandina  to  St. 
John's  River,  29.5  miles;  estimated  cost,  |758,516,  '72,  665,675. 

By  Msyor  Gillmore,  1872,  for  ship-channel  from  Nassau  Sound  to  St.  John's  Elver, 
9.75  miles;  estimated  cost,  $002,624,  '72,  665.    These  last  plans  not  recom- 
mended by  Lieutenant-Colonel  Gillmore,  '72,  676. 
Projects. 

By  Major  Gillmore,  1869,  for  channel  80  feet  by  10  feet  at  mean  low-water  at  the 
mouth  by  repeated  dredging  and  raking ;  estimated  cost.  $10,000  annually,  '69, 
47,269;  '70,63. 

By  Ma^or  Gillmore,  1871,  for  deepening  channel  by  dredging  with  a  steamer  with 
a  centrifugal  pump,  '71,  70 ;  '72,  Sd,  666. 

By  Lieutenant-Colonel  Gillmore,  1874,  for  dredging  an  inside  passage  between  Nas- 
sau Inlet  and  St.  John's  River,  '74,  ii,  11 ;  '75,  i,  84. 

By  Lieutenant-Colonel  Gillmore,  1875,  for  improvement  of  the  inside  passage  from 
St.  John's  River  to  Femandina  by  a  channel  80  feet  wide  and  11  feet  deep  at 
high-water;  estimated  cost,  $160,000,  '75,  ii,  59;  '79,  98. 

By  George  Daubeney,  1878,  for  deepening  Volusia  Bar  by  means  of  2  jetties  to 
extend  to  5.5  feet  to  6  feet  of  water,  with  outer  ends  200  feet  to  250  feet  apart, 
their  crests  at  the  level  of  low-water;  estimated  cost,  $12,520;  for  straighten- 
ing river  above  Volusia  Bar  by  cut-o£b,  1,160  yards  aggregate  length ;  estimated 
cost,  $29,000,  '79,  797,  798.  Lieutenant-Colonel  Gillmore  reconmiended  that 
jetty  on  west  side  be  tried  first  before  incurring  the  expeuse  of  two,  and  amende4 
estimates  for  jetties  and  cut-olTs  to  $15,000  and  $35,000,  '79,  795, 796. 

By  Lieutenant-Colonel  Gillmore,  1879,  for  jetties  at  mouth  of  St.  John's  River;  the 
north  jetty  to  be  9,400  feet  long,  with  its  inner  end  on  Fort  George's  Island ;  the 
south  jetty  6,800  feet  in  length,  with  inner  end  on  the  mainland,  oelow  General's 
Mound ;  width  between  jetties,  1,600  feet ;  both  jetties  to  be  submerged  from 
shore  to  a  point  2,000  feet  from  sea-ends,  the  rest  at  a  level  of  half-tide,  '79,  781. 
The  jetties  to  consist  of  a  superstructure  of  riprap  stone  resting  on  a  mattress 
of  logs  and  brush ;  estimated  cost,  $1,306,409,^79,  784. 

By  Lieutenant-Colonel  Gillmore,  1879,  for  dredging  the  shoalest  places  between  the 
bar  and  Jacksonville  to  a  greater  depth,  at  an  estimated  cost  of  $120,000,  '79, 
785. 
Surveys. 

1853.  By  United  States  Coast  Survey,  of  entrance  to  St.  John's  River,  '78,  581. 

1871.  Under  direction  of  M^jor  GiUmore,  '69,  47,  266;  '72,  672. 

1875.  By  George  Daubeney,  '75,  ii,  48. 

1877.  By  Captain  Post,  examination  of  channel.  '77,  378. 

1878.  Under  direction  of  Lieutenant-Colonel  Gillmore,  '79,  99,769,795. 

1879.  By  George  Daubeney,  borings,  current  observations,  and  soundings,  '79,  98, 
7eW81,  785-792. 

1879.  By  George  Daubeney,  of  Upper  St.  John's,  '79,  796. 
Maps. 

Sketch  of  the  dredging  steamer  Henry  Burden,  '75,  ii,  41. 

Comparative  chart  of  surveys  of  the  bar,  1853,  1868,  and  1878,  showing  the  sites  of 
proposed  jetties.    Map  of  the  bar  in  San  Juan  River,  1791,  '79,  784.    Charts 
showing  the  discharge  of  St.  John's  River,  sheets  A  to  K,  '79,  790. 
Of  Volusia  Bar,  followed  by  chart  showing  certain  bends  on  the  St.  John's  River 
between  Lakes  George  and  Monroe,  '79,  796. 

[L.  M.  M.] 


ST.  JOSEPH  HABBOR,  MICH.— Improvemeiyt  of. 

Appropriations. 

18:16 $20,000,  ^ 

1837 15,000, 

1838 51,113, 

1843 25,000, 

1844 20,000, 

1852 10,000, 

1864 15,000, 

1866 6,000, 


^'66,  in,  35. 
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ST.  JOSEPH  HABBOB,  MICH.— Gontiniied. 

Appropriations-— Continued. 

1867 $23,000.    Act  of  March  2,  1867. 

1870 -IS.OOO, '70,  44. 

1871 10,000,  '71,42. 

1872 3,000, '72,  39. 

1874 2,000,  '74,  i,45. 

1875 35,000,  '75,  i,50. 

1876 12,000, '76,  i,  36, 103. 

1878 12,000, '78,  124. 

1879 6,000, '79,  166. 

Total  to  1879 280,113. 

List  of  appropriationB,  '79,  1633.    Allotted  in,  1867,  $7,500,  '68,  32;  '76^  ii,  517. 
Commerce. 
Harbor  of  refage,  S.'Doc.  42,  35tli  Cong.,  1st  Sees.,  page  84,  '66,  i,  20 ;  '67,  i,  104  ;  '68^ 
119;  '75,1,264;  '76,ii,519.   Railroad  bridge  a  detnment  to  the  harbor, '74,  i,  195; 
'75,  i,  264 ;  '76,  ii,  317.    Modification  of  the  present  form  of  the  railroad,  bridge 
recommended  by  the  Board  of  Engineers,  '76,  ii,  317.    Importance  of  the  harbw, 
S.  Doc.  42,  35th  Cong.,  Ut  Seas.,  page  82,  '66,  iv,lll;  '67,  103.    Jnstification 
of  improvement,  S.  Doc.  42, 35th  Cong.,  1st  Se8S.,page  84,  '67,  104.    Benefits  of 
improvement,  '66,  i,  20;  '68»  119;  '75,  i,  262;  '76,  ii,  103,  ii,  516.    Shipping 
interests,  '67,  104;  '68,  119. 
Statistics,  '66,  iv,  111;  '67,  104;  '69,  98;  '70,  144;  '71,  158;  '72, 194;  '73,  281; 
'74,  i,196;  '75,  i,262;  '76,  ii,  518;  '77,  920;  '78*  1215.    Of  Benton  Harbor, '76, 
ii,518;  '77.  920;  '78*  1216;  '79,  1632. 
Contracts. 
1866.  Hasbronck  and  Conio,  materials,  '66,  iv,  113;  '67,  58;  '68*  119.— 1870.  B.A. 
ConoUy,  materials  and  labor,  '71, 155.   Charles  Fitzsimmons,  stone,  '71,  155, 156. 
Messrs.  Pierce  and  Whaling,  iron,  '71,  155,  156.— 1871.  R.  A.  Conolly,  materials 
and  labor,  '71, 157.    Parkhnrst  and  Wilkinson,  for  iron,  '71,  157.— 1875.  Hughes 
and  Williams,  materials  and  labor,  '75,  i,  262. — 1876.  Cnlbert  Hopkins,  material 
and  labor,  '77,  919. — 1878.  N.  Stanton  Gere,  pier  extension,  '79,  1631. 
Abstracts  of  bids,  '66,  iv,  113,  '75,  i,262;  '77,  920;  '79,  1634. 
Abstracts  of  contracts,  '66,  iv,  113;  '67,  58, 105;  '68,  119;  '71,  157;  '75, 1,262;  '77. 
920. 
Documents.    (Not  published  in  reports.) 

S.  Doc.  16, 34th  Cong.,  3d  Sess.    H.  Doc.  160, 43d  Cong.,  2d  Sess. 
Enipineers. 
Chief  of  Engineers. 
Reports,  '66,  i,2,5,iii,  11,  35,  iv,  110:  '67,  24;  '68,  32;  '69,  33;  '70,  44;  '71,  41; 
'72,  39;  '73,39;  '74,  i,45;  '75,  i,  50;  '76,  i,  92, 103;  '77, 109;  '78»  124;  '79,  166, 
167. 
Board  of  Engineers. 
To  examine  the  harbor,  1875,  and  the  oonstmction  of  the  railroad  bridge  a4Si08B 
harbor,  and  report  whether  the  bridge  materially  affects  the  commerce  of  the 
harbor,  and,  if  so,  in  what  manner  its  constmotion  may  be  modified.    Board  rec- 
ommend, in  place  of  present  south  draw,  a  swinging  bridge  with  clear  openings 
of  75  feet,  '76,  i,92.  ii,  316.    Keport.  '76,  ii,  316. 
(Minors  Houston,  Gillespie,  and  Mansneld.) 
Engineers  in  Charge. 
Mi^.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  pages  82,  175. 
Lieut.  Col.  T.  J.  Cram,  1864-'65.    Report,  '66,  i,  19. 
Colonel  Sitgreaves,  1865,  '66,  i,  20. 

Maj. J.B.Wheeler,  1866-'69.    Reports,  '66,  iv,  110;  '67,  103;  '68,  119. 
Capt.F.U.Farquhar,  1869-72.    Reports,  '69,  97;  '70,  143;  '71,  155;  '72,  183. 
Capt.  S.  M.  Mansfield,  1872-^—.    Reports,  '72, 194 ;  '73, 281 ;  '74,  i,  194;  '75,  i,  261  j 
'76,  ii,  516;  '77,  919;  '78,  1214;  '79,  1631. 
Assistants 
Lieut.  D.  P.  Heap,  1866-'69.    Reports,  '67,  103;  '68,  119. 
8.  C.  B.  Carpenter,  '67,  104. 

By  Major  Graham,  1857,  for  repairs  and  dredging,  (97,633.91,  S.  Doc.  42,  35th  Cong., 

Ist  Sess.,  pages  83, 175. 
By  Lieutenant-Colonel  Cram,  1864,  for  repairs  and  pier  extension,  t7,500,  '66,  i,5, 19. 
By  Major  Wheeler,  1866,  additional  for  completion,  ^,459.84,  '6^  iii,  11,  iv,  HI, 
112 ;  '76,  ii,  517. 

*      — 

*  $600  tranafeiTed  to  Gnmd  Haven,  '70, 44. 
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EstilKates— Continaed. 
By  Captain  Heap,  1867,  for  crib  pier,  $77,000,  '67.  104 ;  '74.  i,  194. 
By  Captain  Farquhar,  1869,  for  completion,  $116,666,  '69,  34,  97,  98;  '74,  i,  194;  '76, 

ii,  518. 
By  M%jor  Mansfield,  1875,  for  pier  extension  and  river  work,  $50,215.47,  '75,  i,  262, 

265;  $42,127.11, '75,  i,  263. 
For  completion  of  harbor  and  river  work,  1876,  in  addition  to  appropriation  of  1876, 
$16,320.26,  '76,  i,  103,  ii,  517.     For  completion,   1879,  of  existing  project, 
$13,216.71,  '79.  166. 
Expenditures.    (See  also  Financial  Statements.) 

On  repairs,  '66,  i,  20;  '72,  194;  '76,  ii,  518. 
Financial  Statements. 
'66,  i,  5,  20;  '67,  24, 105;  '68,  32.  119;  '69,  34;  '70,  44,  143,  144;  '71.  42,  156;  '72, 
39,  184, 194 ;  '73,  39,  281 ;  '74,  i,  45,  196;  '75,  i,  50,  263;  '76,  i,  103,  ii,  518;  '77, 
109,  920;  '78,  124,  1216;  '79.  166,  1633. 
I^egrislation. 
Besolntions  of  the  legislature  of  Michigan,  April,  1875,  asking  the  Secretary  of  War 
to  cause  an  examination  of  the  harbor  to  be  made,  '76,  ii.  316. 
Operations. 


North  pier. 'south  pier. 

1 

River. 

Bemarks. 

Year. 

1 

1 

1 

OQ 

1 

Beferenoes. 

1864-66 

L.fL 

JLfL 

L,fL 

i.A 

L.fL 

Rf^PftiT»T            -        -,rx. 

'Cfl,  \,  20. 

1866 -'67 
1867-68 

400 

200 

200 

400'iinear  feet  old  saperstractnTe 
rephtced  on  north  pier  and  200 
linear  feet  on  aouth  pier. 

W,  24; '76,11,618,620. 

'68,32;  '76,11.620. 
'60,  88  97. 

1868-69 

No  work  dnriniF  the  vear 

1869-70 

do 

'70,  44,  143. 
'71,41;  '74,1,  196. 

1870 -'71 

Sonth  pier  extension  completed . . . 
Sepaira  to  thf»  north  nier .,-, 

1871-72 

416 

'72,39,183;  '76,11,618, 

'73,39,281;  '74,1,195. 

'74, 1,  46. 
'76, 1,  50,  261. 

1872 -*78 

Pile  protection  for  pier  head ;  re- 
No  work  dnring  the  year 

1873 -"74 

1874 -*75 

Wing-dam  be^nn ;  repairs 

1875-76 

800 
50 

'"so" 

628 

'76, 1,  103,  ii,  516,  618. 
'70  109,  919. 
'78, 124,  1214. 

1876-77 

North  pier  riprapped  . 

1877-78 

50 

Pier  leveled  and  lefllled 

1878  —'79 

6.740  cnhio  yards  dredffed 

'79, 166, 1631. 

Statement  of  condition  of  the  work  in  1857,  S.  Doc.  A%  35th  Cong.,  Ist  Sees.,  page 
82.  Statement  of  condition  of  the  work  in  1867,  '67,  103 ;  '68,  119.  Inference 
from  old  maps,  plans,  etc.,  that  the  total  amount  appropriated  from  1836  to 
1866  was  expended  on  1,100  linear  feet  of  north  pier  and  on  212  linear  feet  of 
south  pier,  '74,  i,  194:  '76,  ii,  519.  History  of  operations,  1866-74,  '74,  i,  194; 
1866-75,  '76,  ii,  519;  to  1878,  '79,  1632.  Cribs  lost,  '76,  ii,  516;  '77,  109,  919. 
Abstracts  of  materials  used  and  work  done,  '72,  18:) ;  '79,  1631. 
Physical  Characteristics. 

General,  of  St.  Joseph's  River,  '67,  103;  '76>  ii,  519;  '77,  920.    Shore  drift,  '75,  i, 
264;  '76,11,520. 
Plans. 

By  Colonel  Cram,  1865,  for  extension  of  south  pier  200  linear  feet,  '66,  i,  19. 

By  Captain  Heap,  1867-'68,  for  sonth  pier  extension,  (1)  by  crib- work ;  (2)  by  pile- 
work  ;  pile-work  recommended  on  the  score  of  economy ;  Ist  plan  approved, 
'67,24;  '74,  i,  194. 
Projects. 

By  M(^or  Graham,  1857,  for  repairs  and  dredging,  S.  Doc.  42,  35th  Cong.,  1st  Sess., 
pages  83,  84.  175. 

By  Lieutenant-Colonel  Cram,  1864-'65,  for  repairs,  etc.,  '66,  i,  19,  iv,  110. 

By  Mi^or  Wheeler,  18G6,  for  extension  of  the  south  pier  200  feet,  with  repairs  to 
both  piers;  estimated  cost,  $28,459.84,  '66,  ill,  11,  iv,  111,  112;  '76,  ii,  517; 
'79, 1633.  1867.  For  an  extension  of  south  pier  700  feet ;  estimated  cost,  $77,000, 
•67,  104;  '74,  i,  194;  '76,  ii,  518. 
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ST.  JOSEPH  HABBOB,  MICH.— Continaed. 

Projects— Continned. 
By  Captain  Farqahar,  1869.  for  the  extension  of  the  north  pier  940  feet  and  the 
Bonth  pier  928  feet ;  estimated  cost,  8116,600,  '67,  34, 97 ;  '^4,  i,  195 ;  '76^  ii,  518. 
By  Major  Mansfield,  1875,  for  the  extension  of  the  north  pier  N.  78°  W.  (preyioos 
direction  having  been  N.  *S7i^  W.)  for  a  distance  of  400  feet,  at  estiniated  eost 
of  842,215.47,  '75,  i,  265  j  '76,  ii,  518. 
Surveys. 
1856.  Under  direction  of  Major  Graham,  S.  Doc.  42,  35th  Cong.,  Ist  Sew.,  page  82. 
1863.  Under  direction  of  Major  Raynolds,  '76,  ii,  519. 
1865.  Under  direction  of  Colonel  Cram,  '66,  i,  20. 
1869-70-71.  Under  direction  of  Captain  Farquhar,  '76,  ii,  520,  521. 

1874.  Under  direction  of  Mi^or  Mansfield,  '74,  i,  45:  '76,  ii,  521. 

1875.  Under  direction  of  Mi^or  Mansfield,  '75,  i,  261,  264;  '76.  u,  316. 

1879.  Ordered  b^  act  March  3, 1879,  of  St.  Joseph  River,  inolndhigoluumel  to  Benton 

Harbor;  assigned  to  Mi^or  Miuisfield,  '79,  167. 
Map. 
Of  harbor,  '66,  i. 

LE.  A.C.] 


ST.  JOSEPH,  mo.— (See  Missoubi  Bivxr.) 


ST.  liOmS  HARBOR,  Mississippi  River.— (See  also  Mississippi  Biveb 
BETWEEN  Falls  of  St.  Anthony  and  Caibo.) 

Appropriations. 

1836-^44.  (75,000  for  building  piers  to  give  direction  to  current  near  St.  LioniB,  '71, 

59,  ;i22;  H.  Doc.  120,  44th  Cong.,  1st  Sess. 
1872-73-74-75-76.    (See  Mississippi  River.)    Amounts  applied  to  protection  of 
Sawyer's  Bend  and  construction  of  Venice  Dikes,  in  vicinity  of  St.  Lioais,  '76,  i, 
644;  '77,514. 
1876.  $29,600  for  closing  Cahokia  Chute,  opposite  St.  Louis,  '76,  i,  141,  647;  '77. 

81,  513. 
1878.  $75,000,  '78*  93,  171. 
For  total  of  appropriations  see  ante,  page  36. 
Commerce. 
Importance  of  harbor,  '71,  321,  327.    Injury  to  shipping  from  ice,  '77,  81,  505.    Ne- 
cessity of  winter  harbor,  '77,  81,  506. 
Enprlneers. 
Chief  of  Engineers. 
Keports,  '71,  58;  '72,  54;  '73,  54;  '74,  i,  60;  '75,  i,  66,  511;  '76,  i,  80;  '77,  81; 
'78,93;  '79,118. 
Board  of  Engineers. 
Convened,  1872,  to  examine  and  report  on  condition  of  river  between  Alton  and 
mouth  of  Maramec  River,  with  a  view  to  the  preparation  of  plana  for  the  im- 
provement of  *    ^    *    St.  Louis  Harbor  and  protection  of  banks   *    *    *   near 
St.  Louis,  '72,  54,  358.    Recommend  improvement  of  harbor  by  ultimately  mak- 
ing east  shore  throughout  entire  length  of  harbor  parallel  to  present  city  front, 
reducing  width  of  nver  to  1,200  or  1,500  feet  by  means  of  longitudinal  dikes  or 
by  jetties.    Consider  that  present  demands  of  commerce  rec^uire  river  from 
Bischoffs  Dike  to  East  St.  Louis  levee  to  be  confined  to  above  width  by  tJie  rais- 
ing and  extension  of  Venice  and  Long  Dikes,  '72,  55,  364,  366;  '73,  453;  '74,  i, 
327. 
(Lieutenant-Colonels  Newton  and  Raynolds,  Minors  Warren  and  Menill,  and  Cap- 
tain Allen.) 
Engineers  in  Charge. 
Lieut.  Col.  W.  F.  Raynolds,  1871-73.    Reports,  '71,  312;  '72.  349. 
Col.  J.  H.  Simpson,  1873-^—.    Reports,  '73,  453;  '74,  i,  325;  '75,  i,  477,  497;  '76^ 
i,  636;  '77,  505;  '78,  679;  '79,  1024,  1045. 
Assistants. 
Capt.  C.  J.  Allen.    Report*,  '71,  314 ;  '72,  350. 
R.  E.  McMath.    Report,  '73,  453. 
D.  M.  Currie.    Report,  '79,  1034. 
Estimates. 
By  Board  of  Engineers,  1872,  to  meet  present  demands  of  commerce  by  raising  and 
extension  ofVenice  and  Long  Dikes,  $197,324,  '72,  55,  364,  366;  '73,  455;  'H  t 
326;  '76,1,636,645. 
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ST.  liOUTS  HABBOR9  mississippi  Blver—Coutinaed. 

Estimates— Continaed. 

By  Col.  J.  H.  Simpson,  1875,  for  closing  Cahokia  Chute,  channel  east  of  Arsenal 
Island,  by  low  dam,  t75,000,  '75,  i|  505;  '76,  i.  642;  '77,  505;  '78.  93.  1877. 
Changed  to  high  dam,  with  island  revetment,  $104,600,  '77,^  514 ;  '78,  686. 

By  Col.  J.  H.  Simpson,  1879,  for  dikes  at  Bloody  Island  on  three  difterent  lines,  1st, 
$549,950;  2d,  1392,200;  3d,  $13,380,  '79,  1047. 
Financial  Statements. 

'76,  i.  644;  '77.  i,  514;  '78»  686;  '79,  1034. 
I^egrlslatlon. 

Necessity  of,  for  fixing  harbor  and  channel  lines  at  and  near  city  of  St.  Louis,  '75, 
1,  66,  505,  511,  513. 
Operations. 

l&72^m.  At  Venice  and  Long  dikes,  '73,  54.  454. 

1873-^4.  Operations  continued,  '74,  i,  66,  364. 

1874-75.  Operations  continued,  '75,  i.  65,  477. 

1875-76.  Limited  to  repairs,  '76,  i,  80,  635. 

1876-77.  Limited  to  repairs ;  revetment  of  Arsenal  Island  and  abutments  for  dam ; 
closing  Cahokia  Chute,  '77,  81,  504. 

1877-78.  Preservation  of  works  at  Sawyer's  Bend ;  extension  of  revetment  at  Ca- 
hokia Chute,  '78,  93.  778. 

1878-79.  Preservation  or  works  at  Sawyer's  Bend ;  completion  of  dam  (closing  Ca- 
hokia Chute)  to  height  of  9  feet  above  low-water ;  revetment  of  Arsenal  Island, 
'79,  119,  1024,  1027,  1035. 
Physical  Characteristics. 

(See  Mississippi  between  Falls  of  St.  Anthony  and  Cairo.) 
Plans. 

Early  plans  for  improving  harbor,  '71,  321 ;  '72,  349. 

By  Col.  J.  H.  Simpson,  1879,  for  dike  from  Bloody  Island  opposite  city  of  East  St. 
Louis  north  to  the  dike  opposite  Brooklyn  on  the  Ilhnois  shore ;  considered 
unnecessary  and  injudicious,  '79,  1Q47. 
Private  and  Corporate  IVork. 

By  city  of  St.  Louis,  to  protect  harbor,  '71,  321 ;— expending  up  to  1869  $840,121, 
'71,  59.    Encroachment  of  city  on  water-way,  *75,  i,  66,  49T,  511,  513. 
Projects. 

Early  projects  for  improving  harbor,  '71,  321. 

Capt.  C.  J.  Allen,  1871,  considers  preferable  plan  to  be  a  contraction  of  water- 
way, consistent  with  stable  reeimen,  by  longitudinal  dikes  throughout  entire 
length  of  harbor,  '71,  326.  Chief  of  En^eers,  1872,  regards  favorably  the 
canalizing  of  entire  length  of  harbor,  '72,  348. 

Board  of  Engineers,  1872,  consider  that,  ultimately,  the  river  throughout  len^h  of 
harbor  should  be  made  to  flow  in  a  permanent  channel  by  Jetties  or  by  longi- 
tudinal dikes,  bringing  the  eastern  shore  parallel  with  the  western  and  distant 
therefrom  from  1,2%  to  1,500  feet.  Present  demands  of  commerce  require  river 
from  Bischoff's  Dike  to  East  St.  Louis  levee  to  be  confined  within  above-named 
limits  by  the  raising  and  extension  of  Venice  and  Long  Dikes ;  estimated  cost, 
$197,324,  '72.  55, 364, 366.    Began  in  1872,  '73.  54, 454. 

For  improving  the  harbor,  1875,  by  closing  Cahokia  Chute  channel  east  of  Arsenal 
Island;  mtimate,but  not  present, necessity,  '75,  i,  504.  Action  of  city  of  St. 
Louis  in  bailding  dike  from  shore  into  west  channel  of  Arsenal  Island  compli- 
cates question  of  closing  Cahokia  Chute,  '75.  i,  503,511 ;  producing  erosion  of 
Arsenal  Island  and  unfavorably  affecting  improvement  at  Morse-Tail  Bar,  '76, 
i,  81, 637.  Rapid  destruction  of  Arsenal  Island  makes  its  protection  and  the 
closing  of  Cahokia  Chute  imperative;  estimated  cost,  $104,600,  '76,  i,  642. 
Work  Degan,  '77, 81, 505.  Danger  to  harbor  and  shipping  from  ice  frt)m  throw- 
ing entire  volume  of  river  through  west  channel  necessitating  the  raising 
of  dike  and  formation  of  winter  harbor  in  pool  below  dike,  east  of  ArsenfQ 
Island,  '77,81,506. 
Surveys. 

186&-»t)9,  '69,  43,108;  '70.  31,228. 

1870-71,  '71,  58,312,314;  '72,  350. 

1875-76, '76, 1,643,644. 

1877-78,  '79,  120, 1031, 1045.  [L.  Y.  S.] 


ST.  JUABK'S  biter,  FliA.— improvement  of. 

Appropriations. 

1^  (survey) $500.  Act  of  May  23. 

1829 6,500.  Act  of  March  2. 

1830 10,000.  Act  of  April  30. 
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ST.  MART'S  BITEB,  FI^A.— Contiiiaed. 

A  ppropriatloiifl— Contmned. 

1831 »7,430.  AotofMaroh2. 

1832 4,500.  Act  of  July  3. 

1833 1,500.  Act  of  March  2. 

1834 4,600.  Act  of  June  2a 

1844 2,500.  Act  of  June  15. 

Total  to  1879 $37,530. 

Cowmmteree. 

Commercial  advantages  of  -vicinity^  '72^  637.    Rates  of  transportation,  '72^  636. 

Commerce  does  not  warrant  further  unproyemeuti  '72,  639. 
Statistics,  '72,  637,638. 
Enffineers. 
Chief  of  Exoineers. 

Reports, '71.69;  »72,  63. 
Engineer  in  Charge. 

Col.  J.  H.  Simpson,  1872.    Report,  '72,  586, 636. 
Assistants. 
R.  H.  Curtis,  1872,  »72,  586. 
Joe.  Bumey,  '72,  586.    Report,  '72,  637. 
Estimates.    (See  Plans. ) 
Physical  Characteristics. 

General,  '72,  638, 639.    Condition  of  the  channel,  '72,  586, 636, 639. 
Plans. 
By  Jos.  Bumey,  for  the  excavation  of  a  channel  through  the  oyster-beds,  by  dredg- 
ing and  rock  excavation,  to  a  width  of  200  feet  and  depth  of  9  feet  at  low-tide, 
at  an  estimated  cost  of  $40,866.10,  '72,  63, 639. 

1872.  By* Jos.  Bumey.    Report,  '72,  637. 


ST.  MART'S,  OA.9  AND  ST.  JOHIV'S,  FliA.— Inland  passage  detweex. 

Appropriations. 

1828 $13,500.  Aotof  May23. 

1830 1,500.  Act  of  April  23; 

1833 9,000.  ActofM^ch2.  / 

1835 15, 000.  Act  of  March  3. 

1836 5,000.  Act  of  July  2. 

1837 5,000.  Actof  MarchS. 

1838 29,000.  Actof  July?. 

Totaltol879 $78,000. 

Eui^neers. 

Chief  of  Engineers. 
Report,  '66,  i,  7. 


ST.  JUABT'S  biter  and  ST.  MART'S  FAIXS  CANAIj,  MICH.- 

Improvement  of. 

Appropriations. 

1850.  750,000  acres  of  land  hv  the  United  States  to  the  State  of  Michigan ;  grant 
accepted  and  a  contract  let  to  a  company  to  construct  it  for  the  land  grant 
Begun  in  spring  of  1853;  completed  June  18, 1855.  Amount  expended  by  com- 
pany, about  $1,000,000,  '77,  922. 

1856 $100,000,  '66,  iii,  34,  iv,  67. 

1866 50, 000,  '66,  iii,  34,  iv,  67. 

1867 50,000,  '67,27,  147. 

1869 10,692, '69,  22. 

1870 150,000, '70,  45. 

1871 350,000,  '71,42,43. 

1872 300, 000,  '72,  40,  201. 

1873 200,000.  '73,40. 

1874 200,000,  '74,  i,46,198. 
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ST.  MART'SLHirm  AND  ST.  MART'S  FAIXS  GANAI«,  IIUGH.- 

Continned. 

Appropriations— Continued. 

1W5 $200,000, '75,  i,  50,  2<)8. 

1876 130,000, '76.1, 104,  ii,  527;  '77,110. 

1878 175,000, '78,  125,1219. 

1879 300,000,  '79,  167,1644. 

Total  to  1879 $2,215, 692. 

List  of  appropriations  from  1870  to  1879,  '79,  1644. 
Commerce. 
Bapidly  increasing,  *67,  iv,  67 ;  ybtv  great,  '66,  Iv,  75 ;  all  to  and  from  Lake  Supe- 
rior, '67,  231 ;  requires  channel  for  vessels  drawing  14  feet,  '67,  25^-255 :  require- 
ments, '69,  106,107;  '70,  160,163;  '71,  108,170. 
Statistics,  '66»  ill,  34 ;  '71,  171 ;  '72,  201 ;  '73,  288 ;  '74, 1, 198 ;  '75, 1, 267 ;  '76, 11, 
526;  '77,925;  '78,  1218;  '79,  1643. 
Contracts. 
1866.  John  Brown  &,  Company,  dredging,  at  48  cents,  90  cents,  and  |2  per  cubic 
yard,  '67, 147.— 1870.  W.  W.  and  E.  T.  WilUams,  removal  of  bowlders,  '70, 160 ; 
'71,  162.     Barker,  Williams  &  Bangs,  rock  excavation,  revetting  wall,  etc., 
'71,  164.— 1871.  Barker  &  Williams,  continuing  improvement,  '71,  162-167; 
'72,  39,  199.— 1872.  Barker  &  Williams,  continuing  improvement,  '72,  198.— 
1873.  Boyle  &  Roach,  continuing  work  on  canal,  '73,  287,289.-1874.  Barker  & 
Wmiams,bmldlngpler, '75,1,50;  '76,1,103,266,270.-1875.  August Wallbaum,* 
face  stone,  at  64  cents  per  cubic  foot,  '75, 1,  267, 269.    Henry  van  Vleck,  face 
stone  for  locks,  '76^  li,524.    Boyle  &  Roach,  building  new  lock  masonry,  '75, 
1,267,269.    C.  C.  Barker  &  Son,  pier-work,  '76,  11,  524.-1877.  C.  S.  Barker, 
dredging,  '78,  1219.-1879.  E.  A.  Wetmore  &  Company,  timber,  at  14i  cents  per 
cubic  yard,  '79,  1645.    Larkin  &  Patrick,  timber,  at  14.4  cents  per  cubic  foot, 
•79,  1645. 
Falling  bidders,  August  WaUbaum  and  T.  D.  Van  Wagenan,  '76, 11,  524. 
Abstracts  of  contracts,  '66»  lv,74;  '67,  152,232,233. 
Abstracts  of  bids,  '72,  198;  '73,  289;  '75, 1,268-270;  '77,  295;  '79,  1645. 
Form  of  bids,  '66,  iv,  68. 
I>ocaments«    (Notpublished in  reports.) 

Reports  of  Captain  Whipple  in  1865,  '66,  i,  4,  iv,  63-66. 
En^neers. 
Chief  of  Enginebrs. 
Reports,  '66,  i,4,ii,41,ili,4,7,34,iv,e7;  '67,  27, 252 ;  '68,  36 ;  '69,  34;  '70,  44,45, 
162;  '71,  42,43;  '72,  39,  40;  '73,  40;  '74, 1,45;  '75, 1,  50;  '76, 1,103,104;  '77, 
109,110;  '78,  VW;  '79,167. 
Board  of  Engineers. 
Recommended,  in  1858,  the  abandonment  of  west  channel  and  adoption  of  middle 
channel,  '66,  iv,  63. 
Engineers  in  Charge. 
Capt.  Augustus  Canfleld,  1853,  '77,  924. 
Capt.  A.  N.  Whipple.  1859,  '66, 1, 4,  iv,  63-66. 
Col.  T.  J.  Cram,  ISfiC-W,  '66, 11, 41.    Reports,  '66,  iv,  62-68 ;  '67,  147, 148,  S 

253-255;  '68,  139,151,152;  '69,  105,106,113;  '70, 162. 
Maj.  Walter  McFarland,  1870,  '70,  150. 
Maj.  O.  M.  Poe,  1870-^73,  '70,  150. 
Maj.  Godfrey  Weitzel,  1873-'—,  '73,  40.    Reports,  '73,  286;  '74, 1, 196, 198 ;  '75, 1, 

266;  '76,  i,747,ii,523;  '77,  921;  '79,  1641. 
Capt.  Alexander  Mackenzie,  in  temporary  charge,  1878.    Report,  '78,  1217. 
Assistants. 
Capt.  F.  U.  Farquhar,  '66, 11, 41. 
Capt.  G.  J.  Lydecker,  '67,  147;  '68,  140,  151. 
Capt.  H.  C.  Wharton,  '69.  34,  114, 115.    Report,  '70, 158. 
Alfred  Noble,  '71,  165;  '75, 1,266:  '76,  ii,523;  '77,  922;  '78, 1219;  '79,  1644. 
H.  A.  Ulffers.    Report,  '74, 1, 198. 

Capt. A. N.Lee,  '74,  1,45;  '75, 1,50;  '76,  i,103;  '77,  109. 
Estimates. 
By  Captain  Whipple,  1859,  for  dredging  river.  150,000,  '66, 1, 4 ;— to  complete  middle 

channel,  Lake  George,  1^1,010,  and  East  Neebish  Channel,  $14,290,  ,'66,  iv,63. 
By  Colonel  Cram,  1866,  to  complete  the  river  improvement,  |445,000,  '66,  ill,  34 ; 
aggi^®K**©  ^or  river  improvement,  $423,983,  '66,  iv,  66,  73;  revised,  in  1867,  to 
"^,313,  '67,  255.    1867,  to  complete,  $323,983,  '67,  148, 230.    1668,  to  complete, 

^Contnict  anniilled.  '76, 11,  624. 
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ST.  IH ABI^'S  RIT£R  AND  ST.  MABT'S  PAULS  CAM AlW  JliICH«- 

Continued. 

Estlmates—Continned. 

exclnsive  of  canal,  $398,393,  '68,  36, 140, 151.    1869,  for  varioiu  impiarements 

of  river,  $141,021,  '69,  34, 106. 
By  Major  Foe,  1870,  for  river  improvement,  $155,021.06 ;  for  canal  improvement, 

$1,000,000  to  $1,200,000,  '70,  160,  161, 162.    1872-73,  abstract  of  monthly  eAi- 

mates  for  materials  and  labor,  '73, 288.  1872,  for  new  locks,  $1,159,330,  '74,  i,  197. 
By  H.  A.  Ulffers,  1874,  for  improvement  of  Hay  Lake  Channel,  $3,136,977,  '74^  i,  199. 
By  Mi^or  Weitzel,  1876,  to  complete  project,  except  locks,  ^^,000 ;  for  proposed 

improvement  of  upper  end  of  canal,  $210,000,  '76,  ii,  525.    1677,  for  complBtion 

of  existing  projects,  $570,000,  '77,  925.    1879,  for  completion  of  canal,  $195,000, 

'79,  1643. 
Financial  Statements. 
•66^  iii,  34 ;  '67,  148 ;  '68,  36, 140, 151 ;  '69,  34, 106 ;  '70,  45 ;  '71.  43, 167, 168 ;  '72,  40, 

401;  '73,40,288;  '74,  i, 46,198;  '75,1,50,268;  '76^  i,104,ii,527:  '77,110,925; 

'78,  125,1219;  '79,  167,1644.  * 
liegislation. 
Legislature  of  Michigan  resolved  to  cede  the  canal  to  the  United  States,  '69,  106; 

'70,  163.    Additional  legislation  may  be  necessary  to  secure  right  of  way,  or 

ownership  of  land  by  the  United  States,  '71,  166.    Conunissioners  appointed  by 

State  antnorlty  to  condemn  lands  needed  for  enlargement  of  canal,  '71,  16^ 

167:  '72,  39,  195-198;  '73,  286;  '74,  i,45. 
Operations. 
£arly  history  of  improvement,  '66,  iv,  63.    Historical  and  descriptive  sketch,  illos- 

trated,  '77,  925^-924;  '79,  1644. 
1866-^67.  Dredging  in  middle  channel,  Lake  George ;  80  cubic  yards  removed,  '67, 

147,  148. 
1867-'68.  Dredging  138,415  cnbio  yards  from  middle  channel,  '68,  36,  140. 
186&-'69.  Dredging  76,342  cubic  yards  from  middle  channel,  '69,  34,  105. 
1869-^0.  26,397  cubic  yards  removed  ftom  middle  channel,  '70,  44,  158.    Work 

begun  on  improvement  and  enlargement  of  canal  to  ^ve  14  feet  depth  of 

water, '70,  160. 
1870-^1.  Uowlders  and  earth  dredged  from  river;  ledge  of  limestone  blasted  and 

removed  by  diver ;  30,383.17  cubic  yards  rock  and  4,307.19  cubic  yards  gravel 

removed  from  canal,  '71,  42,  162,  165. 
1871-'72.  17,741.16  cubic  yards  rock  and  26,839.40  cubic  yards  of  gravel  removed 

from  canal;  57,681.11  cubic  feet  of  revetment  and  the  guard-gates  built,  '72, 

40,  201. 
1872-73.  40,404  cubic  yards  rook  and  20,572  cubic  yards  of  travel  excavated  from 

canal ;  32,120  cubic  feet  framing  and  23,337  cubic  feet  of  revetment  built,  '73, 

286, 2§7.  »  » 

1873-74.  Work  on  old  prism,  of  deepening  and  widening,  pier  revetment  and  lock- 
pit  for  new  lock  nearly  completed,  '74,  i,  45,  46. 
1874-75.  Materials  delivered  and  labor  performed,  '75,  i,  50,  266,  270. 
1875-76.  Abstract  of  labor  performed  and  materials  delivered,  '76^  ii,  526. 
1876-77.  54,637  cubic  feet  of  cut  stone  delivered ;  113,373  cubic  feet  of  masonry 

laid ;  arm  between  south  pier  at  the  foot  of  new  locks  and  the  shore  line  filled 

to  the  level  of  the  shore  and  banks  of  canal  raised,  '77,  109.  110. 
1877-78.  Work  on  locks  and  south  pier ;  dredging  a  shoal  below  the  canal,  '78^ 

124,  1219. 
1878-79.  Work  on  lock  and  south  pier,  '79, 167, 1644.    History  of  operations  to  1879, 

•79,  1644. 
Physical  Gliaracteiistics. 
'66,  iv,  64;  '69,  113,  115;  '70,  44,  158;  '71, 163.    Mean  elevation  of  water,  '71, 169; 

'72,  202.    Of  Hay  Lake  Channel,  St.  Mary's  River,  '74,  i,  199.    Of  river  and 

rapids,  '77,  922.    Sketch  showing  water  curve  of  1877-78,  '78,  12ia 
Plans. 
By  Colonel  Cram,  1866,  for  improvement  of  river  by  dredging,  revetting,  and,  per- 
haps, blasting,  '66,  iv,  65,  67 ;  '67,  255 ;  '69, 106, 113-115.    1867.  To  deepen  and 

improve  canal,  '67,  255;  '69,  106,  107:  '70,  163. 
By  Mf^or  Foe,  1870,  for  sheet  piling  1,000  linear  feet  of  dredged  channel  in  the  East 

Neebish ;  estimated  cost,  |20,(W0,  '70,  158. 
By  H.  A.  Ulffers,  1874,  for  improvement  of  Hay  Lake  Channel,  St.  Mary's  River,  by 

dredging  and  blasting;  estimated  cost,  $3,136,977.    Report,  '74,  i,  198. 
Private  and  Corporate  "WorfeL. 
Original  canal,  12  feet  in  depth,  built  by  a  private  company  at  a  cost  of  about 

$1,000,000,  receiving  750,000  acres  of  land  in  payment  that  had  been  granted  to 

theState  of  Michigan  by  the  United  States,  '66^  iv,  66 ;  '70,  160 ;  '77,  922.    Vnh 

posed  transfer  of  the  canal  to  the  United  States,  '78,  1217 ;  '79, 1641. 
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ST.  MART'S  BITEB  AND  ST.  MART'S  FAI^LS  GANAI.,  MICH.- 

Continued. 

Projects. 

By  Board  of  Engineers,  1858,  for  abandoning  improvement  of  west  channel,  Lake 

George,  and  adopting  middle  channel,  '66,  iv,  63. 
By  Captain  Whipple,  18^,  for  improvement  of  river  by  dredging;  estimated  cost, 

180,000,  '66.  i,  4,  iv,  6*-65. 
By  Colonel  Cram,  1866,  for  dredging  middle  channel,  Lake  George,  300  feet  by  14 

feet,  '66.  iv,  65,  67. 
By  Major  Poe,  1870,  for  removing  bowlders  from  the  river,  '70,  160.    For  improve- 
ment and  enlargement  of  canal  to  14  feet  water  and  new  system  of  lockage ; 

approximate  estimate.  $1,200,000,  '70, 160.     1871.  Modifications  of,  '71, 163, 164. 
By  Major  Weitzel,  1876,  lor  improving  upper  entrance  to  canal ;  estimated  cost, 

1210,000,  '76,  ii,  525.    Historical  and  descriptive  sketch  of  original  project  for 

canal  and  its  enlargement  illustrated,  '77,  922-924. 
Sarvevs. 
1858,  Under  direction  of  Captain  "Wliipple,  by  J.  H.  Forster,  of  middle  channel, 

Lake  George ;  map,  '66,  i. 

1863.  Under  direction  of  Lieutenant-Colonel  Graham,  by  O.  N.  Chaffee,  '66,  iv,  64. 

1864.  Under  direction  of  Colonel  Raynolds,  '66,  iv,  64. 

1868.  Under  direction  of  Colonel  Cram,  by  H.  C.  Wharton  and  Lieutenants  Green 
and  Haupt  and  a  party  under  direction  of  Colonel  Raynolds,  of  parts  of  St. 
Mary's  River.    Report,  '69,  113. 
1871.  Under  Major  Poe,  by  Alfred  Noble,  of  canal.  '71,  165. 
1874.  Under  direction  of  Migor  Weitzel,  by  H.  A.  Ulffers,  of  Hay  Lake  Channel. 

Report,  '74,  i,  198-200. 
1879.  Under  direction  of  Mi^or  Weitzel,  of  approaches  to  canal  for  16-foot  channel, 

'79,  168,  1643. 
Maps. 
By  J.  H.  Forster,  showing  dredging  in  middle  channel.  Lake  George,  '66,  i. 
By  Col.  Cram,  showing  cross-section  of  middle  channel,  Lake  George,  '66,  iv,  65. 
By  Major  Weitzel,  five  plates,  showing  original  and  improved  canal,  '77,  924. 
Of  Northern  and  Northwestern  Lakes,  showing  locality  of  St.  Mary's  River  and 
Canal,  '66,  i.    Sketch  of  canal  improvement,  1878,  '78,  1218. 

[C.  C] 


ST.    SIMON'S    SOUND,    GA.y    connection    with    Cnmberland 
Sound*-— (See  Cumbbbland  and  St.  Simon's  Sounds.) 


SAIiBM  HABBOR9  MASS.— IMPBOVEMENT  OF. 

Appropriations. 

1873 $15,000,  '73,  102. 

1874 10,000,  '74,  i.  111. 

Commerce. 

Statistics,  '73,  1109;  '77,  172. 
Contracts. 

1873.  A.  R.  Wright,  dredging,  at  44  cents  per  cubic  yard,  '73,  1085.— 1874.  Curtis, 

Fobes  &  Co.,  dredging,  at  20-35  cents  per  cubic  yard,  '74,  ii,  313;  '75,  ii,403. 
Abstract  of  contracts,  '75,  ii,  403. 
Abstract  of  bids,  '75,  ii,  403. 
En^rineers. 
Chief  of  Engineers. 

Reports,  '73,  102,  106;  '74,  i.  Ill;  '75,  i,  116;  '76,  i,  42;  '77,  37. 
Engineer  in  Charge. 
Lieut.  Col.  George  Thorn,  1875^*77.    Reports,  '73, 1084,  1109;  '74,  ii,  312;  '75,  ii, 
402;  '76,  i,  107;  '77,  171. 
Assistant. 
S.  Haagenscn.    Report,  '73,  1109. 
Financial  Statements. 
'73,  102;  '74,  i,  111;  '75,  i,  117. 
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fSAIiEM  HARBOR,  MASS.— Continaed. 

Operations* 

1872-73.  Removal  of  9,266.5  cubic  yards  by  dredging.  *73,  102, 1085. 

1873-'74.  Removal  of  31,496  cnbic  yards;   channel  160  feet  by  8  feet  from  deep 
water  to  Sonth  River  entrance,  ^4, 1,  111,  ii,  313. 

1874-75.  Removal  of  43,503  cubic  yards,  completing  project,  '75,  1,  116,  ii,  403; 
'76,  i,  43.    History  of  operations,  '76,  i,  167;  '77,  172. 
Private  and  Corporate  WorfeL. 

Long  Point  protected  by  private  parties,  '77,  172. 
Project. 

By  Lieutenant-Colonel  Thom,  1873,  for  excavation  of  channel  300  feet  by  1,730  feet 
and  8  feet  deep  at  mean  low- water,  and  to  construct  a  sea-wall  and  bieakwate 
for  the  protection  of  Long  Point :  estimated  cost,  $55,000,  '73,  102,  1084, 1109- 
1111 ;  '74,  i,  111,  ii,  312.  Deemed  unnecessary  by  Lieutenant-Colonel  Tham,  as 
the  point  had  been  protected  by  private  parties,  '77,  37, 172. 
Surveys. 

1872.  By  S.  Haagensen,  '73, 102,  106,  109,  1110. 


SAIiEM  RIVEB,  IV.  J.— Improybmemt  of. 

Appropriations. 

1871 $4,000, '71,80,695. 

1878 3,000, '78,  62,442. 

Commerce. 

Statistics,  '71,  695-697;  '79,  413. 

Contracts. 

1871.  American  Dredging  Company,  removal  of  rook,  '71,  695. — ^1878.  M.  F.  Bcain- 
ard,  dredging,  at  22  cents  per  cubic  yard :  annulled,  work  leadvertiaed,  and 
one  bid  received,  which  was  rejected,  '79,  413,  414. 

Abstract  of  contracts,  '71,  695. 

Abstracts  of  bids,  '71,  695;  '79,  414. 

En^rineers. 

Chief  of  Exoinebrs. 

Reports,  '70,  31,72;  '71,  80;  '78,  62;  '79,  68. 
Engineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1871.     Report,  '71,  694-697. 
Capt.  William  Ludlow,  1877,  in  temporary  charge,  '78,  431. 
Col.  J.  N.  Macomb,  1877-'—.    Reports,  '78,  442;  '79,  412. 
Assistants 
Capt.  William  Ludlow,  '79, 403.  • 
John  J.  Lee,  '79,  413. 
Estimates. 
By  Lieut.  Col.  J.  D.  Kurtz,  1870,  for  removal  of  fast  and  loose  rock,  to  obtain  a  depth 

of  7  feet  to  8  feet  of  water,  $4,000,  '71,  695,696. 
By  Colonel  Macomb,  1879,  for  completion  of  existing  project,  |3,000,  '79,  413. 
Financial  Statements. 

•71,  80,695;  '78,  62,442;  '79,  68,413. 
Operations. 
1871.  Rock  probably  removed  from  channel  to  9  feet  below  low-water,  '71,  695. 
1877-78.  No  operations,  '78,  62,442. 

1878-79.  Removal  of  1,400  cubic  yards  by  contract;  contact  annulled,  '79,  413. 
Piiysical  Ciiaracteristics. 

Described,  '71,  80,695,696,697;  '79,  412. 
Projects. 
By  Lieutenant-Colonel  Kurtz,  1871,  for  removal  of  rock  for  channel  200  feet  by  9 

feet ;  estimated  cost,  $4,000,  '71,  695. 
By  Colonel  Macomb,  1878,  for  dredgins  an  8-foot  channel  through  the  bar:  estimated 

cost,  13,000,  '79,  413. 
By  Colonel  Macomb,  1879,  to  unite  the  work  with  that  of  Cohansey  Croek  in  one 
contract,  '79,  413. 
Surveys. 
1870.  By  Lieutenant-Colonel  Kurtz.    Report,  '71,  695. 
Maps. 
Chart  of  the  entrance  to  the  river,  '79,  412. 
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SAIiEM  RITEB,  N.  J.,  between  Sliarptown  and  the  Delaware 

Canal.— Survey  of. 

Commerce. 

Statistics,  '79,  478. 
En^neers* 

Chief  of  Engineers. 

Reports,  '78,  63;  '79,  75. 
Engineer  in  Charge. 

Col.  J.  N.  Macomb,  1878.    Beport,  '79,  474. 

AjBSISTANT.  ' 

John  J.  Lee.    Beport,  '79,  476. 
Estimates. 

By  Colonel  Macomb,  1878,  for  5  feet  depth  of  water  to  Eiger's  Landing,  $7,800;  to 

Sharptown,  including  terminal  basin,  $15,700,  '79,  475. 
By  John  J.  Lee,  1878,  for  5  feet  channel  to  Sharptown,  $20,672,  '79,  478. 
Physical  Ciiaracterislics* 

Described,  '79,  476. 
Plans. 
By  Col.  J.  N.  Macomb,  1878,  for  a  Jetty  at  the  month  of  the  canal ;  for  increasing 
the  capacity  of  the  canal  and  deepening  the  creek  to  10  feet  of  water ;  not 
recommended,  '79,  475. 
By  John  J.  Lee,  1878,  for  obtaininff  5  feet  depth  of  water  from  Delaware  Canal  to 
Sharptown  by  dredging,  '79,  477, 478. 
SnrFeys. 
1878.  By  John  J.  Lee,  nnder  direction  of  Col.  J.  N.  Macomb.    Beport,  '79,  474,476. 


SAXINE  BITEB«  ARK*— Examination  of. 

Commerce* 

Benefit  of  proposed  improvement,  '79,  1006. 
Statistics,  '79, 1006. 
En^neers. 
Chief  of  Engineers. 

Reports, '78,  88;  '79,118. 
Engineer  in  Charge. 

Capt.  W.  H.  H.  Benyaurd,  1878-'—,  '78,  Sa    Beport,  '79,  1003. 
Assistant. 
Zeph.  HarrisoD,  '79,  1003.    Beport,  '79, 1004. 
Physical  Characteristics. 
General,  *79,  1004.    List  of  shoals,  '79,  1005.    Description  of  the  acijacont  country, 
'79,  1005.    Obstrnctions:  snags  and  leaning  trees,  '79,  1005. 
Plan. 
By  Zeph.  Harrison,  for  the  removal  of  snags  and  leaning  trees  by  the  operations  of 
a  snag-boat,  at  an  estimated  cost  of  (30,151,  *79,  IW)6. 
Private  and  Corporate  Work. 
Some  work  done  by  private  contract  in  cutting  down  leaning  trees  and  removing 
the  more  dangerous  snags,  '79,  1005. 
SnrFey* 
1878-^9.  By  Zeph.  Harrison,  an  examination.    Beport,  '79,  1004. 


SAIMOK  BITER,  CONN*— (See  Connecticut  Biver.) 


SAEiinON  BITER,  N*  Y.— (See  Port  Ontario  Harbor.) 


SAUr  ANTONIO  CREEK,  CAIi.— (See  Oakland  Harbor.) 


SAN  BIJENATEEVTIJRA  HARBOR,  CAL.. -Examination  or. 

Commerce. 

Loss  of  vessels  and  steamers  at  this  harbor,  '79,  1771. 
Statistics,  '79, 1772. 
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SAH  BIJENATENTIJBA  HABBaR,  eAX.--CoiitiiuiAd. 

Chief  of  Engineers. 

Reports,  '78,  137 ;  '79,  180. 
Engineer  in  Charge. 
Lieut.  Col.  C.  S.  Stewart.    Report,  '79,  1770. 
Plan. 
By  Lieutenant-Colonel  Stewart,  for  breakwater;   estimated  cost,  ^,801,248,  '79, 
1771.    Does  not  consider  a  harbor  of  refuge  necessary  at  this  point,  '79, 1772. 
Survev. 
Examination  ordered  by  act  approved  June  18, 1878 ;  assigned  to  Lieutenant-Colonel 

Stewart,  •78»  137.    Report,  '79,  1770. 
Maps. 
Of  the  harbor,  1870,  and  sketch  of  plan  and  section  of  breakwater,  '79,  1772. 


SAN  DIEGO  HABBOB,  CAIi.— Improvement  of. 

Appropriations. 

1852 $30,000, '68,886. 

1875 80,000,'75,  i,  124. 

1879 1,000,  '79,179,  1764. 

Gommeree. 

The  requirements  of  commerce  will  not  justify  the  improvement,  '70,  513.     Benefits 

of  improvement  to  commerce.  '76,  li,  622 ;  '77,  i,  121,  ii,  6^. 
Statistics,  '73,  1145;  '77,  ii,  999. 
Contract* 
1876.  With  Georee  A.  Johnson  and  Howard  Schuyler,  earth  and  stone  work  for  con- 
struction of  levees,  '76,  ii,  622. 
Abstract  of  bids,  '76,  ii,  623. 
Engrineers. 
Chief  of  Engineers. 
Reports  of,  '68,  73;  '70,  83;  '72,  97 ;  '73,  108;  '74,  i,  119;  '75,  i,  124 ;  '76,  i,  114; 
'77,  i,  121;  '78,  136;  '79,  179.    Letter  of,  to  the  Secretary  of  War,  '68,  886. 
Approves  recommendation  of  Board  of  Engineers,  '76,  ii,  629. 
Boards  of  Engineers. 
Recommend,  1853  or  1854,  that  the  old  river  channel  be  reopened  and  a  bulkhead 
built  from  a  point  just  south  of  Old  San  Diego  to  the  hills  on  the  other  side  of 
the  sand  flat,  '70,  514.    Board  of  Engineers  tor  the  Pacific  Coast  consider  that 
no  injurious  changes  have  taken  place  in  the  channel  of  the  upper  part  of  San 
Diego  Harbor  since  1856,  '72,  998,  999. 
(Lieut.  Col.  B.  S.  Alexander,  president  of  Board  of  Engineers  for  Pacific  Coast.) 
Board  of  Engineers  for  the  Pacific  Coast  met  to  consider  the  plan  of  Lieutenant- 
Colonel  Stewart  for  the  improvement  of  San  Diego  Harbor  by  turning  the  San 
Diego  River  into  False  Bay.    Approve  of  the  modified  plan  of  Lieutenant-Col- 
onel Stewart.    Report,  '76,  ii,  630,  631. 
(Lieutenant-Colonels  Alexander  and  Stewart  and  M^jor  Mendell;  Lieutenant 
Weeden,  recorder.    M^jor  Mendell  dissents.) 
Engineers  in  Charge. 
Mig.  R.  S.  Williamson,  1870,  survey.    Report,  '70,  507,  511. 
Lieut.  Col.  B.  S.  Alexander,  1872-74,  current  observations.    Reports,  '72,  999, 

1000;  '74,  ii,  372. 
Maj.  Q.  H.  Mendell,  1873,  examination.    Report,  '73,  1142. 

Lieut.  Col.  C.  S.  Stewart,  1875-»— .    Reports,  '75,  ii,  723;   '76,  ii,  621,  624;  '77. 
997;  '78,  1201;  '79,  1763. 
Assistants. 
Lieut.  G.  H.  Derby,  '70,  514. 

Lieut.  W.  H.  Heuer,  '70,  507,  511.    Report,  '70,  512. 
Capt.  Thomas  H.  Handbury.    Report,  '72, 1001. 
John  F.  Leisris,  '72,  1002. 
Lieut.  John  H.  Weeden.    Report,  '74,  ii,  373. 
C.J. Fox,  '75,11,724. 
fistimates. 
For  changing  the  course  of  the  San  Diego  River  into  False  Bay : 
By  Lieut.  W.  H.  Heuer,  $92,428,  '70,  515. 
By  Capt.  T.  H.  Handbury,  $61,167  (coin),  '72,  100."V. 
By  Maj.  G.  H.  Mendell,  $80,000,  $23,000,  '73,  1144 ;  '76^  ii,  622,  631. 
By  Lieut.  Col.  C.  S.  Stewart,  $74,300,  $86,500,  $111,900,  $157^950,  '76,  ii,  087,  GSS. 
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9AIf  DIB«0  HARBOR,  CAI^.-Continned. 

Flnaneial  Statements. 

•75,  i,  1«4,  ii,  7:24;  '76*  i,  114,  ii,  623;  '77,  121,  999;  '78, 136,  1201. 1202;  '79, 179, 
1764. 
OMrations. 

^53-^54.  A  levee  was  built  aoross  the  San  Diego  River  to  divert  it  into  its  iormer 
channel  in  False  Bay.  '68^  886.    The  levee  earned  away,  '73,  1143. 

1876-77.  Work  completed  by  contract ;  7,384  feet  of  levee  built,  '77, 121,  999. 

1877-78.  Levee  dami^^  by  rain  repaired,  '78, 1301. 

1878-79.  Repairs  of  damages  to  levees,  '78, 179, 1764. 
Pllysical  Gnaracteristics. 

Described,  '72,  1003.    Table  of  rain-Ml,  '74,  ii,  375. 
Plans.    (See  also  Estimates.) 

By  Liient.  G.  H.  Derby,  for  turning  San  Diego  River  into  its  old  channel  in  False 
Bay,  '70,  514. 

By  Lieut.  W.  H.  Heuer,  for  turning  San-  Diego  River  into  False  Bay  by  means  of  a 
bulkhead  and  canal,  '70,  515. 

By  Capt.  T.  H.  Handbury,  for  changing  conise  of  river  by  means  of  a  dam  and  dredg- 
ing,'72,  1005. 

By  Ms^.  G.  H.  Mendell,  for  changing  the  course  of  the  river  by  means  of  a  system  of 
Jetties, '73,  63L 
Project. 

By  Lieut.  Col.  C.  S.  Stewart  (as  modified  by  Board  of  Engineers),  for  the  improvement 


of  San  Diego  Harbor  by  changing  the  course  of  the  San  Diego  River  into  False 
Bay  by  cutting  a  new  channel  and  closing  the  old  one  by  an  earthen  embank- 
ment 6  feet  high  and  23  feet  wide  at  the  top,  riprapped  with  stone,  '76^  ii,  632. 


Secretary  of  "War. 

Approves  recommendations  of  Board  of  Engineers,  '76,  ii,  629. 
Surveys. 
1853.  By  Lieut.  G.  H.  Derby,  '70,  514. 
1869.  By  Lieut.  W.  H.  Heuer.    Report,  '70,  512. 
1872.  By  Capt.  T.  H.  Handbury.    Report,  '72, 1001. 
1876.  By  Lieut.  John  H.  Weeden,  '75,  ii,  724. 

[E.  A.  C] 


SANDIJSKir  CITIT  HABBOR,  OHIO.— Impbotsmemt  of. 

Aapropriatioiis. 

I^(8urvey) $400.    ActofMay20 

1844 15,000, '66*  iii,  33. 

1852 15,000, '66*  iii,  33. 

1864 10,000, '66,  iii,  33. 

1866 88,580,  '66,  iii,  33. 

1870 10,000, '70.  48;  '71.192. 

1872 13,000, '72,43,227. 

1873 25,000, '73,  43. 

1874 25,000, '74,  i,  217. 

1875 25,000,  '75,  i,  54. 

Ife76 25,000,'76,  i,  107. 

•     1878 20,000, '78,128,1255. 

1879 1,000, '79, 171,1685. 

Total  to  1879. 12-22,960. 

Commerce. 

The  general  commerce  of  the  lakes  benefited  by  a  harbor  of  refage,  '66,  iii,  33.  Re- 
quirements, '73,  331. 

Statistics,  '66,  iii,  3:<,  iv,  75 ;  '67,231;  '68,  152;  '69,  131;  '70,  173:  '71,  192;  '72, 
227;  '73,327;  '74,  i,  217;  '75,  i,  297;  '76,11,554;  '77,959;  '78,1254;  '79.1684. 
Contracts. 

1866.  Thomas  Dunbar  &  Co.,  dredging,  at  75  cents  per  cubic  yard,  '6&  iv,  35,74; 
'67,  143.-1869.  Patrick  Smith,  dredging,  at  33i  cents  per  cubic  yard,  '69, 131 ; 
'70,  174.— 1871.  O.  J.  Jenninffs,  dredging,  at  2d\  cents  per  cubic  yard,  '71, 192; 
*72,  226.— 1872.  William  Richardson,  dredging,  at  34  cents  per  cubic  yard,  '73, 
326-328.— 1873.  William  Richardson,  hire  of  2  dredges  and  tugs,  '73,  328:  '.74, 
i,  217.-1874.  Jesse  Sims,  hire  of  2  dredges  and  tugs,  '75,  i,  ^.—1875.  Smith 
&.  Sims,  hire  of  4  dredges,  tugs,  etc.,  '75,  i,  297;  '76^  ii,  554.— 1877.  M.  I.  Wil- 
cox,  dredging,  at  llf  cents  per  cubic  yard,  '77,  958, 959.    O.  J.  Jennings,  dredg- 
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SANHVISKT  eiT¥  HARBOR,  OHIO-CSdiituiiied. 

Contracts— Continued. 

ing,  ftt  11  (Mmts  per  eabio  yacd,  '77.  96»,  938.— 187a  J.  a  A  J.  H.  Dftvia,  dnig- 
ing,  at  12  cents  per  cnbio  yard,  '79,  16e&.— 1879.  J.  C.  A  J.  H.  Davia,  dredging, 
at  12  cents  per  onbio  yard,  '79, 1685. 
Abstracts  of  bids, '66,  iv,  35;  '7C^  173;  '71,192;  '73,327,328;  '77,958,969;  '79, 
1672,1685. 
EiiSteeera. 
Chief  of  £noinkier8. 
Beports.  '66;  i,4,ii,4l,iii,6,33,i¥,34;  '67.  29;  '68;  39;  '69,  36;  '70^  47,48;  '71, 
46;  '72,  43;  '73,  43;  'H  i,  49;  '75,1,  54;  '76»  i,  107;  '77, 113;  '7a,  128;  -79; 
171. 
Engineess  in  Charge. 
Lieut.  CoLT.  J.  Cjram,  1864-^691 '66^  1,12;  *68, 116.    Bsports^ '66;  i,  13.24,25,  ir, 

33,35,73^5;  '67,  143,230-233;  '68^  148,151,152. 
M%j.  WaHer  MoFailand,  186(M71.    Keports,  '69, 130;  '70^  173. 
Capt.  G.  L.  Gillespie,  1871^3.    Reports,  '71,  191 ;  '72,  226. 
Uai.  F.  Harwood,  1873-'74.    Beports,  '73,  326;  '74, 1,  217. 
Lieut.  CoL  C.  £.  Blunt,  1874-^76.    Reports,  '75,  i,  296;  '76,  ii,  564. 
MaJ.  N.  MicU^  1870-78.    Reports,  '77,  957 ;  '78, 1253;  '79, 1672. 
Uaj.  John  M.  Wilson,  1878-^—.    Beport,  '79,  1682. 
AssisTAinv. 
Capt.  F.  U.  Fatqubar,  '66,  U,41,i¥,33. 
Capt.  G.  J.  Lydecker,  '68, 151. 
EflilKatM. 
By  Lieatenant-Oolonel  Cram,  1864,  for  entixe  irapsmFeoMot,  $38,580;  far  diedfmg 
channel  on  outer  bar  400  feet  wide  by  12  feet  deep,  |6,580,  '6JS;  L  5,24»  W,  SCtC 
By  M^or  McFarland,  1869,  for  channel  over  inner  bar  250  feet  wide  by  12  foot  deep, 

$10,000, '69,  37,130,131. 
By  Capt.  G.  L.  Gillespie,  1873,  for  improvement  and  prataetion  of  old  ehaaael, 
$578,050;  for  dredging  without  protection  of  banks,  $50,000;  for  new  ofaaanel 
through  Horse-Shoe  SioaU,  $412,500,  '73»  330,331. 
By  Mi^.  F.  Harwood,  1873,  to  widen  inner  ohannal,  $30,000;  to  oonatmo*  ckaamel 

through  outer  bar,  $100,000.  '73,  327. 
By  Lieut.  Col.  C.  £.  Blunt,  1876,  to  complete  channel  on  outer  bar  150  foot  wide  by 
15  feet  deep,  $25,000 ;  for  improying Inner  channel,  $80,000,  '75,  i,  297 ;  for  dikes 
to  protect  channel,  $300,000 ;  to  extend  the  15-foot  channel  to  Uie  city  wharres, 
$105,000,  '76*  ii.  654. 
By  MaJ.  John  M.  Wilson,  1879,  for  completion  of  existing  project,  $90,000,  '79, 1684. 
Financial  Statements. 
'66,  iii,6,33;  '67,  143;  '68^  148,151;  '69,  131;  '70, 173;  '71,  192;  '72,  227;  '73.  43; 
'74,  i,  49. 217;  '75,  i,297;  '76,  ii,554;  '77,  959;  '79, 128,1255;  '79,  171, 16»5. 
Operations.    (Suspended  since  1852.) 
1807-'68.  17,632  cubic  yards  romoved  by  dredging,  '68^  39, 148. 
1868-'6^.  17,685  cubic  yaids  removed  by  dredging,  '69,  130. 
1869-70.  Operations  suspended,  '70, 173. 
1870-71.  33,692  cubic  yards  removed  from  inner  channel,  out  60  feet  wide  bgf  9.500 

feet  long,  '71,  192. 
1871-72.  30,784  cubic  yards  romoved  from  inner  channel,  '72,  220. 
1872-73.  34,000  cubic  yards  removed,  '73,  326,327. 
1873-74.  Channel  75  feet  wide  by  15  feet  de^  completed  over  the  shoal  in  tha  bay, 

'74,  i,  217. 
1874-75.  84,808  cubic  yards  romoved  from  the  outer  bar,  '75,  i,  54. 
1875-76.  89,561  cubic  yards  removed  from  outer  bar,  '7^  ii,  554. 
1876-77.  Operations  suspended,  '77,  958 
1877-78.  Dredging  by  contract,  '78.  128, 1253. 
1878-79.  Dredging  by  contract,  '79.  171, 1672, 1683. 

History  of  operations  to  1879,  '75,  i,296;  '76^  ii.554;  '77, 957,958;  '79^  WBBL 
Physical  Clusracteristies. 

•66,  iii,6,iv,34,36;  '66,  39;  '69,  130-,  '72,226,227;  '73,  328-3^. 
Plans. 
By  Lieutenant-Colonel  Cram,  1864,  fbr  two  parallel  piets  to  proteet  tiie  channel,  *66, 

iv,  34; '67,  143. 
By  Major  Gillespie,  (1)  1872,  recommends  the  imf«ovement  of  western  ehannel,  '72, 
226 ;  (2)  1873,  for  dredging  the  old  channel  200  fleet  wide  by  14  feet  deep,  and 
8,000  feet  of  protection  pierinff ;  (3)  new  and  more  direct  channel  throogii  Hone- 
Shoe  Shoals,  and  4,500  feet  of  protection  piering ;  (4)  continiiaMon  of  improve- 
ment  to  existing  channel  and  dredging  annually  instead  of  bniifittg  protection 
pieis,  '73,330,^1. 
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SAI«»1J»KT  CrrT  HAHB^Hit  4HUa-Coo«ianod. 

Plans— Contin  aed. 

MaJ.  F.  Harwoody  1873,  ooMiden  tiiat  penauieoi  oompleticm  oftnnot  be  e£faot«al 
without  confining  ohannel  between  oanal  dikes,  '73,  Wl ;  '74,  i,217. 
Projects. 

Original,  orib- work  for  protection  of  Peninsnla  Point,  '75,  i,  396,287. 

By  Colonel  Cram,  1864,  800  feet  of  pier  and  dredging  to  12  feet  in  deptb  the  enter 
bar, '66^  i,  24. 

By  MiMor  McFarland,  1870,  for  dredging  the  inner  bar,  '70. 173. 

By  M^or  Gillespie,  1873,  for  deepening  the  west  ehaanel  to  14  feet,  '78, 42, 327, 381. 

By  Lieatenant-Colonel  Blunt,  1876,  for  deepening  to  15  feet,  '79,  1683. 
Surveys. 

1869.  By  Mi^or  McFarland,  '69, 131. 

187S.  By  M19. 0.  li.  OUlespie,  '73»  328-331. 

Maps. 
Of  Nortilien  and  Northwestem  Lakes^  showing  leoatioa  of  harbor,  '66, 1. 


(iAMDlTlSKT  BITfiB.  OHIO^IiiraoTMiiiiT  or. 

Appropriations. 

1*7 120,000, '67,  143. 

187^ 10,000, '72,  43. 

Commerce. 

Statistics,  '66^  iT,37;  '68^  152;  '72,  226;  '73,  326. 
Contracts. 
1867.  With  Thomas  Dunbar  &  Company,  for  dredsing,  at  27  cents  per  cubic  ymxd, 
*67,  144, 216. --1872.  With  O.  J.  Jennings,  lor  dredging,  at  2S  eettts  per  cubic 
yard,  '73,  326. 
Abstracts  of  contracts,  '67,  232, 233 :  '68^  152 ;  '73,  326. 
Abstracts  of  bids,  '67,  216;  '73,  326. 
Formofbids, '67,  215. 
En^neers. 
Chief  of  Engikekrs. 
Reports,  '66,  ii,4l,  iii,  6,  33;  '67,  28;  '68^  39;  '69,  36;  '70,  47;  '71,  46;  '72»  43; 
'73,  43. 

Col.  T.  J.  Cram,  1866-^69.    Reports,  '66^  iv,  35 ;  '67, 143, 2U,  23(Mm ;  '68;  147, 151,, 

152. 
MaJ.  W.  McFarland,  1869^-71,  '69,  36.    Reports,  '68, 130;  '70, 173. 
Capt.  G.  L.  Gillespie,  1871-73.  '71,  189.    Report,  '72^  226. 
MaJ.F.Harwood,1873,'73,^    Report, '73,  m 
Assistants. 
Ci^t.  F.  U.  Faiquhar,  '66^  ii,  41,  iv,  35, 36. 
CapkO.  J.Lydeoker,  '68;  151. 
Financial  Statements. 

'67, 144,230;  '68^  147,151;  '69, 130;  '70,  173;  '72»  226;  '73,  326. 
Operations. 
1867-'68.  41,697  cubic  yards  were  remoyed  by  dredging,  '68,  147, 
1868-^69.  27,353  cubic  yards  dredged  during  the  ftsofti  year,  '6%  36« 
1869-*70.  No  operations ;  appropruitiou exhausted,  'TO,  173;  '71,  46. 
1872-^3.  Appropriation  01  1872  expended  in  dredging  a  9-foot  chamM^ftQm^riT^' 
mouth  to  the  head  of  navigation,  '73,  43. 
Physical  Characteristics. 
Described, '66^  iv,  36. 


Private  and  Corporate  'Work. 

Sandusky  County  subscribed  (5,000  and  individuals  #12^006,  a  total  sT  tf7,609;  ex- 
pended in  diodging,  '66»  iv,  36. 
Projects. 

By  Col.  T.  J.  Cram,  1866,  for  a  channel  from  160  to  200  feet  wide,  with  tf  dl»^  of  li ; 
feet,  from  the  mouth  of  the  river  to  Fremont ;  will  reauire  the  excarraon,  by 
dredging, of  185,075cubicyacds;  estimatedeost,  167,966.53, '6e»ir, 36, 37;  '87,28.. 

By  Captain  Gillespie,  1872,  for  a  9-foot  channel,  '72,  226;  '73,  43. 
Swrrey. 

Ordered  by  act  approved  June  23, 1866,  '67, 143 ;  assigned  to  Cel.T.  J.  £!raai,  '66^  ii/ . 
41 ;  made' by  Capt.  F.  U.  Farquhar,  under  direction  of  Colonel  Gran.^  Bepert, . 
'64  iv,3&-37;  cost,  |46a90,^7, 143. 
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8Alf Dir  CBEBK  (BIO),  If.  IT.— Survbt  of. 

CoHiiiierce* 

Benefits  as  a  harbor  of  refage,  '76^  ii,  604, 605.   Local  commercial  interests^  ^76^  ii,  604. 
Statistics,  '76^  ii,  604-606. 
Bn^neers. 
Chief  of  Engineers. 

Report,  '76,  i,  112. 
Engineers  in  Charge. 

Capt.  T.  W.  Maurice,  1828,  '76.  ii,  603. 

Mj.  J.  M.  WilfiOD,  1876.    Report,  '76,  ii,  603. 

William  P.  Judeon.    Report,  '76,  ii,  606. 
Efrtimate. 

By  M%j.  J.  M.  Wilson,  for  piers,  revetment,  and  dredging,  |182,600,  '76,  il,  605, 6061 
PbyBlcal  Characteristics. 

General,of  Big  Sandy  Creek, '76, 11,604-606.    Yelocityofcnrrent, '76, 11,005.   Dan- 
gers of  Mexico  Bay,  '76,  ii,  604. 
PlaM. 
By  M%].  J.  H.  Wilson,  to  construct  a  harbor  of  reftige ;  two  parallel  orib-piers  150 
feet  apart,  and  each  1,800  linear  feet  long,  500  linear  feet  pile  revetment,  and  60 
linear  feet  pile  protection ;  estimated  cost,  $182,600,  '76^  li,  6O696O6. 
Smrvers. 
182a  Under  direction  of  Capt.  T.  W.  Maurice,  '76,  ii,  603. 
1875.  Under  direction  of  M%).  J.  M.  Wilson,  by  W.  P.  Jndson.    Report,  '76,  ii,  6Q6. 


SAIVDT  HOOK,  IVt  J.— Removal  of  wreck  from  channel. 


AfMProprlatloii. 

Vm.  tl5,000,  '73,  86,941. 


EMfflneers. 

Chief  of  Engineers. 

Report,  '73,  86. 
fiNOiNEER  IN  Charge 

Lieut.  Col.  John  Newton,  1873,  '73,  84.    Report,  '73,  941. 
Assistant. 
Julius  H.  Staiedinger,  '73,  041. 
:£xpendlture. 

$7,566.26,  '73,  86. 
Financial  Statements. 

•73,86. 
Operations. 
1873.  Removal  of  wreck  of  schooner  Chas.  H.  MoUer ;  35.5  feet  of  water  oVtained ; 
rifle  powder  principally  used,  28  charges,  work  done  by  hired  labor,  '73,  86, 941. 


SANBT  BITER  (BIG),  KIT.— lafPROVSMENT  of. 

Appropriations. 

1878 tl2,000,  '78,  108. 

1879 12,000,  '79,  146,1355. 

Conunerce. 

Prodncts  of  valley,  '75,  i,  761,  763;  '76,  ii.  143.    Commerce  of  Louisa  Fodc  does 
not  Justify  improvement  by  locks  and  dams,  '76^  il,  140.    Commeroe  limited  to 
rafting, '76,11,142. 
Bnffineers. 
Chisf  of  Enoinbbrs. 

RepOTts,  '75, 1, 73;  '76^  i,  90;  '78,  108;  '79,  145. 
Engineer  in  Chabox. 
M%j.  W.  E.  Merrill,  1875-'—,  '75,  i,  73;  '76^  ii,  90.    Reports,  '75.  i,  7li6;  '76,  ii, 
140;  '79, 1353. 

ASSIBTANT. 

J.  E.  BeU,  '75,  i,  756;  '76^  ii,  140.    Reports,  '75,  i,  760;  '76, 11, 140. 


BIVEBS  AND   HARBORS.  SOI 

SABTDir  BITEB  (BIO),  K¥.-€onti]med. 

Bsttmates. 

By  llji^.  W.  E.  Merrill,  1875,  for  improvement  from  month  to  Piketon ;  aluo  Loniaa 
Fork^  from  month  to  Warfield,  by  slaok-water,  22  locks  and  dams,  (1,922,536, 
'75, 1, 757,  759.  A  temporary  improvement  by  removal  of  obstmctions,  $l^flOO, 
•75,  i,  759. 
Locks  and  dams  on  Lonisa  Fork  not  Justified ;  improvement  should  be  limited  to 
closing  chutes  and  removing  obstmctions,  at  estimated  cost  of  $18,000,  '76^  U, 
140, 144. 
Financial  Statements. 

'78,108;  '79,146,1355. 
Operations. 
1878-^79.  Improvement  of  river  between  Louisa  and  Catlettsburg  and  on  each  of 
the  forks.    Above  Louisa,  by  the  removal,  by  hired  labor,  of  6,758  snags,  4,257 
fidlen  trees,  4,098  cords  oi  dmt,  and  4,013  cubic  yards  rock  removed  from  chan- 
nel, '79,  146,  1353. 
Piijrsieal  Cbaraeterisacs* 
Length  of  river  and  tributaries,  '75,  i,  756, 760,  762 :  '76,  ii,  140,  142.    Description 
of  river  and  valley,  '75,  i,  760 ;  '76*  ii,  141.    Fall  of  river,  '75.  i,  756,  760,  766; 
'76,  ii,  140, 142,  145.    Width  of,  '75,  i,  761 ;  '76,  ii,  141.    Discharge  of,  '75^  i, 
761 ;  '76*  ii,  142.    Geology  of  basin,  '75,  i,  763. 
Plans. 
By  Mi^.  W.  E.  Merrill,  1875,  for  improvement  to  depth  of  4  feet,  by  slack- water  navi- 

Ktion— locks  and  dams— from  mouth  to  Louisa  Fork,  26  miles;  thence  by 
»uisa  Fork  to  Piketon.  86|  miles.    Also  improvement  of  Tug  Fork,  fh>m 
Louisa  to  Warfield,  35  miles,  reouiring  22  locks  and  dams ;  locks  200  feet  by  45 
feet ;  lift  about  10  feet ;  dams  of  timl^r  cribs  filled  with  stone :  estimated  cost, 
11,922,536. 
Further  examination,  1876,  does  not  Justify  present  improvement  of  Louisa  Fork  by 
locks  and  dams,  '76^  ii,  140,  144. 
Projects. 
Temporary  improvement  of  river,  1875,  by  removal  of  obstmctions,  '75,  i,  759;  '76^ 

li,  140,  144;  '79,146,1353. 
Permanent  improvement,  1879,  by  locks  and  dams,  dams  to  be  of  timber  and  subse- 
quently to  be  replaced  by  movable  dams;  first  lock  and  dam  to  be  built  at 
Louisa,  '79,  145, 1355. 
Surveys. 
1874-^5.  From  mouth,  via  Louisa  Fork,  to  Piketon,  112^  mUes;  also  of  Tug  Fork 
from  Louisa  to  Warfield,  '75,  i,  73,  756,  760 ;  '76,  ii,  140. 

[L.  Y.  fl.l 


SAIV   PBAIVGISGO  HABBOB,   €AEi«— (See  Blossom    Rock,   Noonday 
Rock,  Patrician,  and  Rincon  Rock.) 


SAJy  JACINTO  BITEB.— (See  Gai.veston  Bat  bhip-channxl.) 


SAN  JOA4IITIN  BIVEB,  CAL.— Improvkment  of. 

Appropriatioii. 

1876,  t^,000,  '77,  122. 
Commerce* 

Statistics,  '78, 1303;  '79.  1765. 
Contract. 

1877.  With  John  Hackett,  dredging,  '78, 1302 
Abstract  of  bide,  '78,  130a 

Abstract  of  contract,  '78,  1304. 
BiiSteeeri* 
Chief  of  Enoinbkrs. 
Reports,  '75,  i,  124;  '77,  122;  '78,  136;  '79,  179. 

Lieut  Col.  C.  S.  Stewart.    Reports,  '75,  ii,  726;  '77,  999;  '78»  1302;  '79, 1764. 
Assistants. 
Lieut.  John  H.  Weeden.    Report,  '75,  ii,  727. 
W.  P.  Smith,  '78, 1302. 
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SAN  JOXiiVWm  BITfiR,  CAI^-Oontiiiaed. 

Efrtimate. 

By  Lieat.  John  H.  Woeden,  for  dmdging,  ouial,  and  dams,  156,000,  *75,  ii,  7S9. 
Finaneial  Statementft. 
'77,  122,  1000;  '78,  136, 1303;  '79,  179, 1766. 


Operations. 

1877 


i877->'78.  Work  done  bj  oontraot ;  23,013  cnbic  yaxdfl  of  material  remoTod  by  dz«4g- 

ing,  '78,  1302. 
1878-79.  No  operations,  '79,  1765. 
Physical  Characteristics. 

General,  of  San  Joaquin  Kiver,  '75,  ii,  788. 
Piaa. 
By  Lieat.  John  H.  Weeden,  1875,  for  the  improyement  of  the  San  Joaanin  Stvcr  by 
dredging  Stockton  Channel,  ezcayation  of  a  canal  ait  Torkey  Bend,  and  dosing 
Beconda^  channela,  '75,  ii,  729. 
Project. 
By  Lieat.  Col.  C.  S.  Stewart,  for  the  improyement  p£  tbtt  San  Jea^idn  Riv«r  by  cat- 
ting away  the  points  oppocnte  the  ibarp  bends  near  the  ontlet  to  Barn's  eiit-«ff 
and  Devil's  Elbow,  and  dredging,  '78, 1302. 
(iwveys. 
By  Lieut.  John  H.  Weeden,  1875.    Beport,  '75,  ii,  727. 
By  Assistant  W.  P.  Smith.  ^78, 1302. 

Sorrey  of  rirer  below  Stockton,  1877,  under  direction  of  Liemtenaiit4]lolonel  Stewarts 
'79,  1764. 


SAN  I^imS  OBISPO  HABBOB,  CAIi.— ExAMiKATioiff  of. 

Conunerce. 

Loss  of  vessels  and  steamers,  '79, 1768. 
Statistics,  '79, 1768. 
Bn^neers. 
Chikf  of  Engineers. 

Reports,  '78,  137 ;  '79,  180. 
Engineer  in  Charge. 
Lieut.  Col.  C.  S.  Stewart,  1878.    Report,  '79,  1765. 
Plan. 
By  Lieutenant-Colonel  Stewart,  for  a  breakwater;  estimated  eest,  |7,209,476l  TSt 
1767.    Does  not  consider  a  harbor  of  refuge  at  this  point  necessary,  '79,  1769. 
Snrvejr. 
Examination  ordered  by  act  of  June  18,  1878;  assigned  to  Lieut.  Col.  C.  S.  Stewart, 

'78,  137.    Report,  '79,  1765. 
Maps. 
Of  the  bay  and  harbor,  and  plan  and  sections  of  breakwater,  '79,  1766. 


SAlf  PEBBO,  CAIi.— (See  Wilmington  Harbor.) 


(SANTA  BABBABA  CHABTIVEI.  AND  HABBOB.— Exahikatiok  of. 

Commerce. 

Not  large,  '75,  ii,  725;  '79,  1769. 
Statistics,  '75,  ii,  725. 
Eaffineers. 
Chief  of  Engineers. 

Reports,  '75.  i,  124 ;  '78,  137;  '79,  180. 
Engineer  in  Charge. 
Lieut.  Col.  C.  S.  Stewart,  1875-'—.    Reports,  '75,  ii,  724 ;  '79,  1769. 
Plans. 
No] 


1.3SW  ya 
$3,571,232,  '79, 1770.    Does  not  consider  a  harbor  of  refuge  necessary,  '79,  1770. 

Exanunation  under  direction  of  Lieutenant-Colonel  Stewart,  '79,  1769. 
Map. 
Of  Santa  Barbara,  1870,  and  sketch  of  plan  and  section  of  breakwater,  '79,  1770. 
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SANTA  CRVS,  CAI^—Exaxknation  or. 

ConiHieree* 

The  whole  oommeroe  of  the  coast  would  be  greatly  benefited  by  the  impiovement, 

'71.930. 
Statirtics,  '74,* i,  376, 377. 

Chief  of  Enginebbs. 

Reporte,  '71,  97;  '74,  i,  119. 
Engineers  in  Charge, 
M^.  R.  S.  Williamflon.    Report,  '71,  917. 
Lieut.  Col.  C.  S.  Stewart.    Report,  '74,  ii,  376. 
Estimates. 
By  commiaslon  appointed  by  the  legialatnie,  for  a  breakwater,  |&,702,400,  '71,  919. 
By  Lieutenant-Colonel  Stewart,  for  breakwater,  $11,285,226,  '74,  ij,  377. 
Lcffislation. 
Act  of  the  legislature  of  California  approved  February  11,  1870,  appointing  a  com- 
jniflsion  to  examine  the  harbor  of  Santa  Cruz.    Report,  '71,  918. 
Plans. 
By  commission,  for  a  breakwater  of  stone,  three-fourths  of  a  mile  in  length,  '71,  919. 
By  Lieutenant-Colonel  Stewart,  for  a  breakwater,  '74,  ii,  377. 
Sarvey. 
The  harbor  included  in  the  Coast  Surrey,  '71,  91H. 


SAIf  TEE  RITEB,  S.  C.—Survey  ordered  by  act  of  Marrii  3,  1879,  '79,  95. 


SAUGATUCK  HARBOR,  €01V]!ir.--(See  Wbstpobt  Harbor.) 


S  AUG  A  TUCK  HARBOR,  HIGH.— Improvement  of. 

Appropiiations. 

1868  (allotted) |23, 900,  '69,  33. 

1869  (aUotted) 6,039,  '69,  23. 

1870 10,000,  '70,43. 

1871 10,000,  '71,  41. 

1872 15,000, '72,  38. 

1873 10,000,  '73,  39. 

1874 10,000, '74,  i,  45. 

1875 10,000,  '75,  i,  49. 

1876 ^  3,000, '76,1,  36, 10(i, 

1878 ^  2,500, '78,  123. 

1879 5,000, '79,  165 

Total  to  1879 $105,439. 

List  of  appropriations,  '79,  1629. 
Commerce. 
Considered  as  a  harbor  of  refuge,  '67,  27,  130 ;  '75,  i,  258 ;  '76,  ii,  509.    Benefits  of 

improvement,  '67,  130.    Justification  of  improvement,  '67,  130:  '76,  ii,  fiOO. 

Local  interests,  '67,  128,129:  '77,  917;  '79,  1626. 
Statistics,  '67,  129,  130;  '69,  96;  '70,  142;  '71,  153;  '73,  278;  »74,  i,  191;  '75,  i, 

258;  '76^  ii,  508;  '77,  ii,  918;  '78,  1213;  '79,  1626. 
€e«traets. 

1869.  R.  A.  Conolly,  materialB  and  labor ;  expired  October  31 :  ex  fended  to  August 

30,  1870,  '70,  140.— 1871.  F.  L.  Tebel,  materials  and  labor,  '71,  152.    Parkhurst 

and  Wilkinson,  materials,  '71, 152. — 1873.  John  Roost,  materials  and  labor,  '73, 

276;  annulled  and  the  work  done  by  hired  labor,  '74,  i,  45,  191.— 1874.  Coats 

and  Qeer,  materials  and  labor,  '75, 1,  256. 
Abstracts  of  bids,  '71.  152;  '75.  i,  257. 
Abstracts  of  contracts,  '70,  140;  '71,  152;  '75,  i,  257. 
EiB^neers. 
Chief  of  Engineers. 
Reports,  '67,  17,  23;  '69,  33;  '70,  43;  '71,  41;  '72,  38;  '73,  39;  '74,  i,  45;  '75,  i, 

49;  '76,  i,  102:  '77,  108;  '78,  12:^ ;  '79,  166. 
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SAVOATVCK  HARBOR,  iUCH^-Contiiiiied. 


Engineers— Con  tinned.  § 

Board  of  Engineers. 
To  consider  the  pioiect  of  improvement  as  proposed  by  C»ptain  Farqnhar. 
Board  approve  and  recommend  the  p]an  proposed,  viz,  for  2,700  linear  feet  of 
revetment  for  the  protection  of  the  left  bank  of  the  river  from  abrasion,  '69, 
96,99,100;  »74,  i,  190. 
(Lieatenant-Colonel  Woodmff,  Mtgor  Wheeler,  and  Captain  Farqnhar.^ 
To  examine  harbor  and  recommend  modification,  if  any,  of  present  plan  of  im- 
provement.   Board  recommend  that  the  injured  portions  of  present  revetment 
be  restored  and  that  the  river  side  of  revetment  be  protected  by  brash  and  stone, 
•76,  i,  258;  'Ve*  ii,509,510. 
(Migors  Houston,  Wilson,  and  Mansfield.) 
Engineers  in  Charge. 
MaJ.  J.  D.  Graham,  1855-'57,  '67, 17 ;  '76,  ii,  508.    Reports,  S.  Doc.  42,  asth  Cong., 

1st  Bess.,  pages  99, 175. 
Capt.  F.  U.  Farquhar,  1869-72.    Reports,  '69,  96;  '70,  140;  '71.  151;  '72.  182w 
Capt.  8.  M.  Mansfield,  1872-'—.    Reports,  '72, 191 ;  '73, 276 ;  '74,  i,  190 ;  '75,  i, 256; 
•76,  ii,  506;  '77,  917;  '78.  1212;  '79,  1625. 
Assistants. 
W.  T.  Casgrain.    Report,  '67,  128. 
W.  B.  Gaw.    Report,  '73,  277. 

J.  R.  Mayer,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  96. 
Estimates. 
By  Major  Graham,  1857,  piers,  revetment,  and  dredging,  (64,099.63,  S.  Doc.  42,  35th 

Couff.,  1st  Sees.,  pages  100, 175. 
By  Maj.  J.  B.  Wheeler,  1869,  piers,  dredging  in  channel  and  bay,  and  repairs  to  old 

workj  1203,295.80,  '67,  132;  '74,  i,  190,191;  '76*  ii,  507,509. 
By  Captain  Farquhar,  1869  (see  also  Board  of  Engineers),  revetment,  pier  extension, 


By  Major  Mansfield,  1877,  additional  for  completion  of  existing  project,  ^$8,458.74, 
'77,  108,917;  139,058.74,  '79,  165,1626. 
Expenditures*    (See  also  Financial  Statements.) 

For  repairs  to  June  30, 1876,  ^15,245.36,  '76,  ii,  508 ;— in  1878-79,  (2,247.91,  '79, 1685. 
Financial  Staitenients. 
'69,  33, 96 ;  '70,  43, 141 :  '71,  41, 151 ;  '72,  38, 192 ;  '73,  39, 278 ;  '74,  i,  45, 191 ;  '75,  i, 
49,258;  '76*  i,  102,  li,  508 ;  '77,  108,918;  '78,  123,1213;  '79, 165,1687. 
Operations. 


North  side. 

Soathslde. 

1 
1 

Dredg. 

Bemarka. 

Year. 

1 

1 

i 

Beferences^ 

* 

1887-^8 

L.fL 

L.fi. 

L,/L 

i.A 

L./L 

Cydi. 

Bepatn 

*fl9, 100 

ldQ8-'00 

'60,83.98. 

*73.  80.  270:    »74.  L 

1880-70 

1,200 

1870 -'71 

endofsUbpiw. 

1871  -72 

365 

11.233 

1872-73 

280 

SepaiTBtooldwork;  pilepr^ 

tection  completed. 
Wlngdam  built  in  river  24S 

linear  feet. 
Work  by  hired  labor 

1873-74 

100;  '76,ii.511. 
'74,  i,  4S,  lOL 

1874-76 

400 

'70,  Si.  608, 606. 

1873-70 

834 

Bepalra  to  Bonth  pier 

Repairs  to  old  work;  decking. 
Stone  lightered  from  south  to 

north  pier. 
Gkmeral  repairs. .............. 

1870-77 

'77, 108, 017. 

1877-78 

'78, 123, 1213. 

1878-70 

'79,165,1626. 

! 

i 

Biy£B8  Am>  HARBORS  SOS 

8AlTOATir€K  HTASBeB,  ]IU€II.-CeiitiniiecL 

OMrafioiM— Continiied. 

DamageB  by  riyer  Ireahet,  *69,  99, 100 :  '76^  ii,  509. 

History  of  operatioDS  to  1874,  '74,  i,  190;  '76^  ii,  507,508;  to  1878,  '70, 1626. 

AbBtractB  of  materiolB  used  and  work  done,  '70, 141 ;  '71, 151 ;  '72, 162, 192;  '76,  ii, 
506;  '79,1625. 
Physical  Cliaraeteiistlcs. 

General,  of  Kalamazoo  River,  '67,  128,130;  '69,  100;  '73,  278;  '76, 11,  508,509,510. 
Plans*    (See  also  Estimates.) 

By  Captain  Farquhar,  1869,  revetment,  pier  extension,  close  piling,  and  dredging, 

Private  and  Corporate  'WorK. 

Well-constmcted  slab  pier  built  by  a  company  of  manufacturers  and  shippers  witii 
a  subscribed  capital  of  |30,000,  '67,  130;  '69,  33, 190;  '74,  i.  190;  '7&  ii,  509. 
Repairs  to,  extension  of,  and  protection  of  north  pier,  '69,  100;  '76,  ii,  509. 
Projects. 

By  Mi^or  Qraham,  1857,  parallel  crib  piers  250  feet  apart ;  close  piling  within  river ; 
dredging  to  8  feet  in  channel.  8.  Doc.  42,  35th  Cong.,  1st  Seas.,  page  100. 

By  Migor  wheeler,  1867,  for  parallel  crib-pier  extension  to  12  feet  of  water;  dredg- 
ing in  channel  and  bay ;  estimated  cost,  |203,295.80,  '67, 27,  VV>,  ViQ ;  '74,  i,  190 ; 
'76,  ii,  509. 

By  Captain  Farquhar.  1869,  for  pile  revetment  on  south  side  2,700  feet  in  length ;  also 
1,600  feet  on  north  side,  770  feet  close  piling,  192  feet  crib-work,  and  dredging* 
at  an  estimated  cost  of  $86,398,  '69,  96,100;  '74,  i,  190:  '76^  11,507.  Approved 
by  Board  of  Engineers,  '69, 101 ;  '76,  ii,  510. 

To  secure  old  slab  pier,  1870,  by  a  facinjj^  and  backing  of  pile-work,  '70,  43,141: 
'76,  ii.  507.  Dredging  outfit  to  be  paid  for  from  the  appropriations  for  this  ana 
other  narbors:  for  the  improvement  of  same,  *69,  85. 

By  Captain  Mansfield,  1873,  for  wing-dam  within  river,  '73>  277;  '74,  i,  191. 

Defects,  1875,  of  present  plan  of  improvement ;  dlscusrton  of  various  projects,  '75, 1, 
258,259. 

By  Board  of  Engineers,  1875,  repairs  to  and  protection  of  revetment,  '75,  i,  259. 
Surveys. 

1856.  Directed  by  Mi^or  Qraham,  S.  Doc.  42,  35th  Cong.,  1st  Sees.,  page  95. 

1867-^68.  Directed  by  Mi^or  Wheeler,  '69, 101 ;  '76^  11,  506. 

1869-71.  Directed  by  Captain  Farquhar,  '69,  101 ;  '76, 11,  510. 

1872, 1876.  Directed  by  Captain  Mansfield,  '7€s  ii,  511. 

[E.A.C.] 


SATAHlf  AH  BITBB  AND  HABBOB,  GA.— iMPROYEMBFr  or. 

Approprlation«« 

ltt« $50,000  00.    Act  of  May  la 

1832 25,000  00.    Act  of  July  3. 

1833 8,430  62.    Act  of  March 2. 

1834 30,000  00.    ActofJune28. 

1835 20,000  00.    Act  of  March  3. 

1838 15,000  00.    ActofJuly7. 

1862  (survey) •lO,  000  00.    Act  of  August  30. 

1862 40,000  00.    Act  of  August  30. 

1855 161,000  00.    Act  of  March  3. 

1872 50,000  00,  '72,  653. 

1873 50,000  00, '73,  70. 

1874 50,000  00, '74,  i,  78;  '78,573;  '79,742. 

1875 70,000  00, '75, 1,83;  '78,573;  '79.742. 

1876. 62,000  00, '76^1,  70;  '78,573;  '79,742. 

1878 70,000  00, '78,77,573;  '79,742. 

1879 100,000  00, '79,  97,743. 

Totaltol879 $811,430  62^ 

$193,132.96  was  appropriated  for  the  relief  of  Henry  S.  Wells  for  work  dono  by  him 
under  contract  with  the  Secretary  of  the  Treasury  in  1866,  act  of  February 
27,  1874. 

*For  survey  of  Savannah,  Ookmnlgee,  Flint,  and  Cbattahoocheo  Biven. 


fi06  nn>Ex  of 

SATAMlfAH  WarUM  AHD 


OA«— CAotmnecL 


Commerce. 

Demands  of,  '78,  572;  '79.  740.    LMrge  ineieaae  o^  *T8,  746.    BenefitB  of  impioye- 

ment  to, '78,573,574. 
Statistics, '72, 659,  «60, 861, 662;  '78,746;  '77,376;  '78,575,577,578;  •79,744,75a 
Contracts. 


Twr. 


1855 
1872 
1878 
1878 
1875 
1870 
1877 
1877 
1878 
1878 
1878 


GMftniotor. 


H.  S.  WeU» 

David  Symons 

B.MAillefert 

City  of  SavHinali 

American  Dredgtag  Camftaj. 

David  SvmoiM 

City  of  BaTumali 

American  Dredging  Comi»aay. 

....do  

do 

D.  T.Howell 


Contract  for— 


Bemovalofobatmotiona 

do 

do 

Dredging,  at85and75oeBt8pereiibiovaKd 
Dredging,  at  25  cents  per  enUo  yara — 

Diivfigpiles 

Dredging,  at  24  cents  per  cable  yard .... 

Dredging 

Dredging,  at  40  cents  per  cable  yard  . . 
Dredging,  at  14|  cents  par  onVic  yard. . . 
Cooatrttotkm  ot  dam;  contract  extended 


^73,784;  '76,1,441. 

'73,734,74a 

'-73,784,7401 

>73,785,74S. 

'75,  ii,  32. 

'77,374. 

'77,373;  '78,574. 

'77,  373 ;  '7S,  974. 

'78,574. 

'79,744. 

'79,741. 


Abstracts  of  bids,  '73,  748;  '75,  ii,  32;  '79,  743,744. 
Abstracts  of  oontneta,  '73,  74d;  '79,  744. 
£nf(liicers. 
Chief  of  Enqimxers. 
Reports,  '66,  i,  3;  '71,  71;  '72,  65,66;  '73,  69;  '74,  i,  77;  '75,  i,  83;  '76^  i,  69; 
•77,  er ;  '78,  77 ;  '79,  96, 99. 
Board  of  Exgunebrs. 
Convened  Febrnary  3,  1853,  to  consider  a  project  for  the  lemoTal  of  obetntctioos 
in  the  Savannah  River  at  a  place  called  the  '*  wrecks"  and  the  improveiaeot  of 
said  river.    The  board  reconmeod:  (1)  to  deepen,  widen,  and  stntigbteH  Hbe 
channel  over  the  <' wrecks";  (2)  to  close  the  channel  between  Fiff  and  Hatch- 
inson's  Islands;  (3)  to  bntld  a  jetl^  at  the  lower  end  of  Fig  IsUnd;  (4)  to  bnUd 
deflecting  work  above  King  Island ;   (.0)  to  dredge  at  Tybee  KnoU  and  nch 
other  points  as  might  be  necessary,  '73, 737. 
^Professor  Bache,  Captain  Bowman,  and  Lieutenant  Gilmer.) 
Convened  at  New  York  June  6,  1875,  to  take  into  consideration  and  resort  upon 
the  general  subject  of  the  improvement  of  Savannah  River  and  Harbor.    The 
board  coincide  with  the  views  expressed  by  the  engineer  in  charge  in  his  report 
of  August  28,  1873.    The  bofurd  are  of  the  opinion  that  a  crib-dam  at  the  Cross- 
Tides  would  be  preferable  to  a  deflecting  Jetty,  but  as  the  appropriation  is  small 
the  Jetty  is  recommended  as  a  temporary  device.    Report,  '76,  i,  437. 
(Colonel  Tower  and  Lieutenant-  Colonels  Wright,  Newton,  and  Gillmore.) 
Enqinxbrs  in  Charge. 
Lieurenaut  Mansfield,  1835-*37,  '73,  737. 

Maj.  Q.  A.  Gillmore,  1872-'—.    Reports,  '72.  653;  '73,  734, 751 ;  '74,  u,  6;  '75,  ii, 
32;  '76^  i,  432;  '77.  373;  '78,  572;  '79,  740. 
Assistants. 
Capt.  Viiliam  Ludlow.    Report,  '72,  655. 
Capt.  D.  P.  Heap.    Report,  '73,  749. 
E.  Sherman  Gould,  '75,  ii,  34. 

Capt.  James  C.  Post.    Report,  '77,  373,374;  '78,  572. 
George  Daubeney,  '7d,  572. 
8.  L.  Fremont,  '79,  97.    Report,  '79,  746. 
J.  P.  Carson.    Report,  '79,  750. 
Estiniates. 
By  Mugor  Gillmore,  for  the  removal  of  obstmctions  and  dredging,  $128,700,  '72, 6^ 
By  Capt.  William  Ludlow,  for  the  removal  of  obstructions,  the  wreck  of  the  Georgia, 

and  dredging,  $149,800,  '72,  659. 
By  Maior  Gillmore,  for  dredging,  $60,000,  '73, 740 ;— for  jetty  at  Cross-Tides,  $36,000, 
'73, 741 ;— for  crib-dam,  dredging,  and  bulkhead,  $481,320,  '73, 747 ;  '76^  i.  434 ; 
'78,  573. 
By  Capt.  D.  P.  Heap,  for  dredging,  $9,100,  '73,  749. 
By  J.  P.  Carson,  assistant,  for  the  improvement  of  the  Savannah  above  Augusta, 

$188,875  and  $285,090,  '79,  749. 762. 
By  Lieutenant-Colonel  Gillmore,  for  the  improvement  of  the  Savannah  from  Au- 
gusta to  Trotter's  Shoals,  $45,000  and  $124,000,  '79,  749. 
Financial  Statements. 
•73.70,748;  '74. 1,77, ii, 8;  '75. 1,83, ii, 36;  '76^1,70,434;  '77,68,376;  '78;  77,573; 
•79,97,743. 
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SATAlVlf  AH  RmBB  A1VI>  HABBOB,  GA.-Oontinned. 
Operatloiis. 


Year. 


'R^marki. 


lW4-*09  ... 
18S5-*a»-*37. 
185t-*54.... 
185S-'56.... 
185^*67.... 
186»-'06..., 
187»-*73.-., 
1878-74  .... 
1874-'75.... 
187ft-76.... 
1870-77.... 
1897-78.... 
1878-7»... 


Piles  driTen  in  channel  between  Hatehinaon  and  Argyle  Islanda. 

Itoepening  channel  oyer  the  **wMoka" 

Fig  Idana  Channel  oloaed 

OMtmctlona  at  the  "wxeoks^remoTed 

Deflecting  work  bunt  firom  end  of  King  Island. ..« 

Remoral  of  wrecks,  cribs,  and  other  obatmetiona 

Removal  of  obatmctions  and  dredginff 

2  wxeoks  and  1  loaded  lighter  remoTea 

See  tabular  statement  of  dredging 

do 

186  linear  feet  of  temporary  dam  destroyed;  erib  removed 

See  tabnlar  statsaaant  of  dredging 

658  linear  feet  of  dam  built 


TJ,  787. 

'73,787. 

»73, 7*7, 788. 

*73, 737, 788. 

'73,788. 

»73,784. 

'73,784.785. 

'74,  i,  77. 

'7d,i,83,ii,88. 

'76,  i,  eO.  78. 

'77,67,68,878,874. 

'78,674. 

'79,96,741,746. 


Dredging  (cuMo  yards). 


Year. 


^Befbrenceii 


*1813-.74. 
1874-75. 
1875-76. 
1876-77. 
1877-78  , 
1878-79. 


56,869 
99^992 
18,848 
6,395 
17,471 


9^850 
25^047 


67,688 
19,684 


2;  486 
87,108 
189,848 
115,188 


61,064 
7,005 


27,131 


12,012 
10,948 


'74,  i.  77. 
'75,  ii,  82,83. 
'76,1,69,70. 
'77,67,68,878. 
'78,574. 
'7©,  97. 


*  Total  amount  dredged  in  1873-74  stated  as  166, 600  cnbic  yards,  TP,  97, 740. 

Physical  Characteristics. 

General  deeicriptioii  of,  '73,  738,739;  '75,  ii,  36;  '79,  748,750,756.    Bise  and  fall  of 

river,  '73, 736 ;  '79, 746.    Distance  to  which  salt  water  ascends  the  stream,  '75, 

ii,34,35.    Method  of  gauging  described, '78,  574;  '79,  97,742.    Freshets, '79, 

748. 
Plans. 
By  Lieutenant  Mansfield,  1835-^,  to  construct  a  dam  across  the  Cross-Tides  between 

Hutchinson  and  Argyle  Islands,  '73,  737. 
By  Captain  Mackay,  1^9,  for  a  system  of  piers  to  be  placod  so  as  to  diminish  the 

breadth  of  the  inlet  and  outlet  of  Back  River,  '73,  737. 
By  Lieutenant  Smith,  1849,  for  closing  the  channel  between  Fig  and  Hutchinson 

Islands  and  the  construction  of  2  Jetties,  '73,  737. 
By  Captain  Ludlow,  for  the  removal  of  the  wreck  of  the  Georgia  and  other  obstruc- 
tions flrom  the  channel,  and  dredging,  '72,  659. 
By  Major  Gillmore,  for  dredciuff  at  Cross-Tides  and  the  construction  of  a  jetty 

from  the  end  of  Argyle  Islands,  '73,  740. 
By  Captain  Heap,  for  a  channel  125  feet  wide  and  12  feet  deep.  '73,  749. 
By  J.  P.  Carson,  for  the  improvement  of  the  Savannah  from  Augusta  to  Anderaon- 

ville,  and  from  Anderaonville  up  the  Tugaloo  Blver  to  Browns,  a  distuice  above 

Augusta  of  150  miles,  '79,  749. 
By  Lieutenant-Colonel  Gillmore,  for  improvement  of  the  river  from  Augusta  to 

Tutter's  Shoals,  64  miles,  '79,  749. 
PriTate  and  Corporate  Worl£. 
City  of  Savannah  expended  $200,000  in  dredging  and  removal  of  obstructlonst  '72, 

656;  '73,  r34. 
Projects. 
By  Board  of  Enmneers,  1853 :  (1>  to  widen,  deepen,  and  straighten  the  channel  over 

the  ''wrecks'';  (2)  to  close  channel  between  Fig  and  Hnt^ihinson  Islands:  (3) 

to  build  a  jetty  at  lower  end  of  Fig  Island;  (4)  to  build  deflecting  work  aoove 

King's  Island;  (5)  dredging,  '73,  737,738. 
By  M^or  Gillmore,  ior  removing  obstructions  from  channel  below  Fort  Jackson 

and  opposite  upper  end  of  £U)a  Island,  and  dredging.  '72,  653. 
By  Major  Gillmore,  for  closing  Gross-Tides  by  a  crib-QMu,  enlarging  water-way 

at  city  front  and  Fig  Island,  new  bulkhead  above  Kensey's  Mills,  and  dredging; 
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Projects— ContiDuod. 

estimated  coet,  (481,320,  '73,  741-747.  For  (1)  a  temporary  jetty  from  lower 
end  of  Areylo  Islands  450  feet  long ;  (2)  deepening  water-way  between  King's 
and  Hatcnmsou  Islands;  (3)  dredspng  along  city  front;  (4)  opening  a  new 
channel  near  sonth  bank  of  riyer,  below  Fig  Island ;  ^5)  increasing  depth  of 
present  channel  abreast  of  Elba  Island ;  (6)  the  widening  of  present  channel 
northeast  of  Fort  Pulaski;  estimated  cost,  $70,000,  '75^  u,  34;  '76^  i,  432,441. 
Approved  by  Board  of  Engineers,  '76^  i,  444. 
By  Lientenant-Colonel  Gillmore,  for  a  submerged  dam,  composed  of  riprap  resting 
on  a  mattress  of  fascines  or  a  brush  and  timber  foundation,  '78^  77, 573. 

Surveys. 
1855.  Included  in  Coast  Survey,  '73,  740. 

1872.  By  Capt.  William  Ludlow,  '72,  653.    Report,  '72,  655. 

1873.  Kesurvey,  '73,  748. 

1878.  Examination  above  Augusta  by  Assistant  J.  P.  Carson.    Beport,  '79, 747,750. 
Map. 
Sketch  showing  cross-section  of  dam,  '79,  742. 

IE.  A.  C] 


SCHirri^KII^L  RITCR,  PA.— iMPROVKMEin*  of. 

Approprlatioiis. 

1870 $15,000, '70,  71;  '71,79. 

1871 10,000, '71,79,692;  '72,780. 

1872 40,000,  '72,  76,  77,  780,  781. 

1873 40,000, '73.  81,  867. 

1874 20,000, '74,  i,  91,  ii,  139. 

1875 20,000,  '75,  i,  98,  ii,  187,  188. 

1876 20,000, '76,  i,  60,273;  '77,55,263. 

1878 30,000, '78,61,  439. 

1879 25,000,  '79.  69,  418. 

Total  to  1879 $220,000,  '79,  417. 

Commeree. 

Bapidly  increasing.  '71,  79,  692. 

Statistics,  '73,  868;  '74,  ii,  139;  '75,  u,  189;  '7^  i,  272,  273;  '77,  264;  '7a  439; 
'79,  420. 
Contracts. 
1870.  American  Dredgins  Company,  dredging,  at  30  cents,  40  cents,  and  60  cents 
per  cubic  yard,  '71,  693. — 1872.  American  Dredginff  Company,  removal  of  rock, 
at  $17  per  cubic  yard,  '73,  868.    W.  BL  Beard,  fiedging,  at  ^  cents,  '73,  868.— 
1873.  American  Dredging  Company,  removal  of  rock,  at  $25.50  per  cubic  yard, 
'74,  ii,  139. — 1874.  American  Dredsing  Company,  dredging,  at  16  cents  per 
cubic  yard,  '75,  ii,  188. — 1876.  Morns  F.  Brainara,  dredging,  at  Hi  cents  per 
cubic  yard,  '77,  265.-1877.  Morris  F.  Brainard,  dredging,  at  18  cents  per  cuoic 
yard,  '77,  265.— 1878.  American  Dredging  Company,  dred^g,  at  10  cents,  21i 
cents,  and  28  cents  per  cubic  yard,  '79,  419.    Tbomas  Cumng,  removal  of  rock, 
at  $23.50  per  cubic  yard,  '79,  419. 
Abstracts  of  contracts,  ^71,  693;  '73,  868;  '74,  ii,  139;  '75,  ii,  188;  '77,  265. 
Abstracts  of  bids,  '71.  693;  '73.  868;  '74,  ii,  139;  '75,  ii,  188;  '77.  265;  '79,  419. 
Enirlneers. 
Chief  of  Enoinkers. 
Reports,  '70,  71;  '71.  79;  '72,  76;  '73,  81;  '74,  i,  91;  '75.  i,  98;  '76,  i,  59;  '77. 
64;  '78,  61 :  '79.  69. 
Ekoineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1871-77.    Reports,  '73,  692;  '72,  780;  '73,  867;  '74,  ii, 

138;  '75,  ii,  187;  '76^  i,  271 ;  '77,  263. 
Capt.  William  Ludlow^,  in  temporary  charge,  1877,  '78,  431. 
Col  J.  N.  Macomb,  1877-'—.    Reports,  '78.  439 ;  '79,  416. 
Assistants 
Capt.  M.  k  Brown,  '71.  77;  '72,  74;  '73.  79;  '74,  i,  90;  '75,  i,  95;  '76^  1,  58. 
Capt.  WilUam  Ludlow,  '77,  52;  '78,  431;  '79.  403. 
Thomas  Valentine.    Report,  '79.  417,  439. 
listiinates. 
By  Lieutenant-Colonel  Kurtz,  1870,  for  dredging  and  removing  rock  by  blasting, 
$257,700,  '74,  ii,  139,  140.    Increased,  iStA,  by  $42,000,  '74,  ii,  140.    Increased 
again,  1875,  $75,000,  '76^  i,  273;  '77.  264;  '79,  417. 
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Fteaaciiftl  Statements* 

•71.  79,  692;  '72,  77,  781;  '73,  81,  868;  '74,  i,  91,  ii,  139;  *n,  i,  98,  ii,  188;  '76;  i, 
60,  af73;  •77.  65,  286;  '78,  61,  439;  »79.  69,  418. 
Operations. 

1870-^1.  Dredffing  by  oonthict  at  entrance  into  the  Delaware  River  and  other  places, 
*71.  79,  692. 

1871-72.  Dredffinff  at  Yarioos  places,  '72,  76,  760. 

1872-73.  68,404  cnbic  yards  sand,  etc.,  removed  by  dredging;  300  cnbio  yards  rock 
removed  by  blasting  at  various  places,  '73.  81,  867. 

1873-74.  104,993  cnbic  yards  sand,  etc.,  dredged  and  606  cnbio  yards  of  rock  removed 
by  blasting,  '74.  i,  91,  ii,  138. 

1874-75.  Dredging  by  contract,  '75,  i,  97,  ii,  187. 

1875-76.  46,257  cubic  yards  sand  remov^  by  dredginjj,  '76, 1,  59,271,  272. 

1876-77.  About  50,000  cubic  yards  material  removed  by  dredging,  '77,  64, 264. 

1877-78.  About  67,000  cubic  yards  removed  by  dredging,  '78.  61,  437,  438. 

1876-79.  About  188,000  cubic  yards  clay,  grave^  etc,  removed  by  dredging;  100 
cubic  yards  rock  removed,  '79,  69,  417. 

Summary  of  operations  since  1870,  '76,  i,  272. 
Physical  Characteristics. 

Described,  '71,  692;  '72,  780;  '73,  867. 
Projects. 

By  Lientenant-Colonel  Kurtz,  1870,  for  increasing  width  and  depth  of  channel  at 
the  coTiilnence  of  Schuylkill  and  Delaware  Rivers  and  other  places  by  dredging 
and  blasting ;  estimated  cost,  $257,700,  '74,  ii,  139,  140.  Modified,  1875.  by  en- 
larging the  cut  from  the  Delaware  into  the  Schuylkill  to  300  feet  wiae  by  24 
feet  deep,  '75,  ii,  187 ;  '76.  i,  272 ;  '77. 264.  Modified,  1879,  to  a  24-foot  channel 
to  Oirard  Point,  20  feet  to  Gibson'a  ^¥hari;  and  18  tet  to  Cheetni^t  Street 
Bridge;  estimated  cost,  $374,700,  '79.  417. 
Survey. 

1879.  Under  direction  of  Col.  J.  K.  Macomb,  '79,  417. 

Maps. 
Charts  of  the  river  from  its  month  to  Girard's  Point :  fh)m  Penrose  Ferry  Bridge 
to  Yankee  Point,  and  from  Point  Breeze  to  Gibson^s  Wharf,  '79,  418. 

[C.  C] 


flCITUATE  HARBOR,  MASS^-Scrvet  of. 

Appropiiattons* 

18^  (survey) $180.    Act  of  March  2. 

1852 1,000.    Act  of  August  30. 

Commerce. 
Requirements  of,  '79.  287,  290.    Justification  of  improvement,  '79,  287,  289. 
Statistics,  '79,  287,  288. 
Enirlneers. 
Chief  of  Engineers. 

Reports,  '78.  46;  '79.  52. 
Enginrebs  in  Charge. 
Colonel  J.  D.  Graham,  1865.    Report^  '66^  i.  36. 
Lieut.  Col.  George  Thorn,  1878.    Report,  '79,  284. 
Assistant. 
SophuB  Haagensen,  '79,  285. 
ISstlmates. 

By  Lieutenant-Colonel  Thom,  1878,  for  dredging  to  10  feet  in  depth,  $120,000;  for 
two  breakwaters,  $55,000;  if  dredged  to  15  feet  in  depth  |80,U00  additional, 
'79.  286. 
Physical  Characteristies. 

Description,  '79,  285,  288,  289. 
Plans. 
By  Lientenant-Colonel  Thom,  1878,  for  two  breakwaters,  800  feet  and  730  feet  in 
length,  and  dredging  the  basin  10  feet  to  15  feet  in  depth;  the  former  recom- 
mended, '79,  285,  2^. 
Survey. 
1878.  By  Sophus  Haagensen,  under  direction  of  Lieutenant-Colonel  Thom.    Report, 

'79,  284. 
Map. 
Showing  the  improvements  proposed  for  making  it*  a  harbor  of  refage^  '79,  284. 
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Appropriatioiis. 

Ms ^000/79; 


1879 2,000,  »79,92L 

Commeree. 

Commercial  interests  of  the  adjacent  ooontry,  '79,  699. 

Statistics,  '79,  699. 
Contract. 

Bid  received  bnt  TOJeoted,  '79,.  699.    AI>Btraot  of  bid,  *79^  699. 
ISnglneers. 

CHI£F  of  EXGINSKBa 

Report,  '79.  92. 
Engineer  in  Charge. 
Capt.  C.  B.  PhiUips,  IWS-'— .    K«poit,  '79^  698. 
FInaaeial  Statements. 

•79,  92,  699. 
Pliyslcal  €lMini€t«jri9ticii. 

Sharp  beads  and  sunken  stamps  obstraetiug  navigtttion,  '79,  699. 
Project. 
By  Capt.  C.  B,  Phillips,  to  secure  a  channel  80  feet  wide  and  9  feet  deep  ftt  otdinaiy 
stage  of  water  bv  dredging,  at  an  estimated  cost  of  1^060 ;  to  ont  off  bends  wbA 
remove  stumps  mm  the  channel,  at  an  estimated  cost  of  |6,000,  '79;  698^  699. 
fiUurvey* 
187d.  An  examination^  under  the  direction  of  Capt.  niillips,  '79,  698. 


SBBAWAINCI  BIFBB,  ]IIICH.-*IWBOTracBarT  w. 

Appropriation. 

1^5, 18,000,  '75,  i,  51. 
Commeree. 
The  amroach  of  atay  but  the  smallest  coastijig  Tssaels  wiU  alwa^FB  be  impxactieable, 

Statistics,  '75,  i,  275,  291 ;  '76,  ii,  537. 
Contract. 

1875.  J.  P.  Clark,  dredging,  •76.  ii,  537. 
Engineers. 
Chief  of  Enginbsrs. 

Reports,  '73,  42;  '75,  i,  51,  53;  '76,  i,  104;  '79,  170. 
Engineer  in  Charge. 

M%i.  G.  Weltzel,  1873-^76.    Repor^  '73,  306;  '7S,  i,  276,  290 ;  '76^  ii,  6W. 
Assistants. 
H.  A.  Ulffers.    Report,  '73,  307. 
Capt.  A.  N.  Lee,  '75,  i,  290;  '76^  U,  637, 
Financial  Statements. 

'75,1,51,275;  '76^  ii,  537. 
Operations. 

1875.  Dredging  channel  100  feet  by  6  feet  by  2,000  feet,  '76^  1, 104,  ii,  537. 
Physical  Characteristics. 
Description,  '73,  307:  '75,  i,  275,  29L    Material  resBkOved;  olay  mixed  witb  sand 
and  gravel,  '76^  li,  537. 
Project. 
By  Captain  Lee,  1874,  oonourred  in  by  Maiot  WeitsBely  Ibir  dredging  cut  100  ttei 
wide,  6  feet  deep  from  mouth  of  river  to  6  feet  curve  in  bay ;  expending  tibe  uj^ 
propriation  of  1875,  $8,000,  and  sewing  of  wild  rice  on  the  banks ;  strsiglrten- 
ing  and  deepening  the  river  as  far  as  fiinds  available  will  jpennit,  '75,  i,  291, 
292;  '76,  ii,  537. 
Private  and  Corporate  IVorfei. 

$16,000  expended  by  private  enterprise  in  opening  the  river,  '73,  307;  '75^  i,  291. 
Surveys. 
1873.  Under  direction  of  M^or  Weitael,  by  H.  A.  Ulffersw    Reoori^  '73,  306,  307. 
1€74.  Under  direction  of  Mi^or  Weitzel,  by  Capt.  A.  N.  Lee,  '79^  i,  290. 
1879.  Under  direction  of  M^or  Harwood,  a  resnrvey,  in  progress,  '79^  176. 


SfiCRBTART  CREJBK,  ]IID.r-Snrvey  ordered  by  act  of  March  3, 1879,  '79^€1. 
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SHCBOTGAN  HABB<NB»  WIS.— Hcfrotbmbmt  of. 

1858 $10,000  00, '66.^,35. 

m64  (aUotted) 10, 000  00,  '66^  iii,  35. 

1866 47,598  91, '66^111,351    »74,  i,  14a 

1867 8,000  00,  *67.  22. 

1869  (allotted) 14,860  00,  "69,  22. 

1870 - 15,000  00,  »70.  3B. 

1871 15,000  00, '71,  33. 

1872 18,000  00,  '7^  22. 

1873 10,000  00, '73,  33. 

1874 10.000  00,  '74,  i,  ». 

1875 12,000  00, '75,  i,  43. 

1870 6,000  00, '76.  i,  96. 

1978 4.000  00,  '78.  116. 

1«9 -..  3,000  00, '79, 154.      . 

Total  to  1879 |183,448  91. 

Statement  of  appro|kriatM>iifly  '74,  i,  146. 
Commerce. 
Justification  of  improvement,  '66,  iii,  .35.  iv,  127 :  '67,  75;  '68^  102;  '76,  ii,  374. 
Importance  as  a  harbor  of  refuse,  '66s  if  *^7  'o7,  75,76.    Early  commerce  and 
shipping  at  Sheboygan,  '76^  ii,  374. 
Statistics,  ^66,  iv,  127 ;  '67,  76,77 ;  '68,  102 ;  '70,  94 :  '7^  122;  '7a»  206;  '74.  i,  147, 
148;  '75,  1,208;  '76,  il,  373, 374, 379:  '77,  865;  '78,  1163;  '79, 15ia 
Contracts. 


Year. 


Contractor. 


Contract  for~ 


1886 
1806 
18M 
IMS 
1860 
1870 
1871 
1872 
18T8 
1874 


Mr.  Hawley 

Delllngham  &  Company . 

Locblin  &  Jenkins 

Sanger,  Ledlie  A,  Corse  . . 

L.i^MiuxT 

S.M.  Barrett 

F.lCKnapp 

do - 

T.  Wlndiate* -. 

E.6i]len 

Fox&HoivsEd 


Crib  work 

Materials 

....    do 

Materials,  labor,  and  dredging  . 


Dred^g. 
Materials  a 


Materials  and  labor, 
do. 
do. 


Materials,  labor,  and  dredging. 

Materials  and  labor 

Dredging 


W,  iv,  127. 

'fi6,iT.127. 

'e6,iT,127. 

*€8,  30,  102, 106. 

»e9,2«;  '7«,ii.  BTT. 

Tl,  112. 

Tl,  118. 

'73, 206;  '70,  tt,  878. 

»73,206. 

'76,  i,  206. 


^YtoUted.  contract  annnlled.  '73, 206;  '76,  ii,  87& 

Abstracts  o£bid%  '66,  iv,  128;  '68,  103;  '76,  i,  209. 
Abstracts  of  contracts,  '67,  57;  '68,  102. 
Sn^neei-s. 
Chief  of  £NauiERRS. 
Reports,  '66,  i,  5,  iii,  12;  '67,  22 ;  '68,  29 ;  '69,  26 ;  '70,  35;  '71,  33;  '72,  32;  '73, 
33;  '74,  i,39;  '75,  i,43;  '76,  i,96;  '77, 100;  '78.  115;  '79, 154. 

ESOINEXRS  IS  CQAROB. 

Lient.  Col.  James  Kearney,  1854,  '76,  ii,  376. 

Maj.  J.  D.  Ghraham,  1856.    Report,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page  7a 

Lieut.  Col.  T.  J.  Cram,  1864-'65.    Report,  '66,  i,  18, 20. 

LienteuantColonel  Sitgreaves,  1865-'66,  '66,  i,  20,  iv,  91. 

M^j.  J.  B.  Wheeler,  186&>r0.    Reports,  '66,  iv,  127  ;  '67,  75 ;  '68, 101. 

Maj.  1).  C.  Houston,  1870-'75.    Reports,  '70,  94 ;  '71,  112 ;  '72,  121 ;  '73,  205;  '74^ 

i,146. 
Maj.  H.  M.  Robert,  1875-?—.    Reports,  '75,  i,  206 ;  '76,  ii,  372 ;  '77,  864 ;  •78»  1162 ; 
'79,  1518. 
Assistants. 
J.M.Berrien, '76,  ii,376. 
Lieutenants  Center  and  Rose,  '76,  ii,  376. 
Lieut.  J.  B.  Quinn.    Report,  '67,  75. 
WiUiam  H.  Heaiding.   Reports,  '68^  101 ;  '72, 121 ;  '73,  205 ;  ^74,  i,  146 ;  '75,  i,  206. 
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ftKBBOTOAlf  HABBOB,  HOS.— Continned. 

Estimates. 

Estimate  increased,  1874,  on  account  of  limited  appTopriations  to  $22,000,  *74^  i,  148. 
The  aggregate  of  appropriations  from  1866  to  1874,  both  inclnsive  (see 

appropriations) $138,448  91 

Theaggregateof  estimates,  1866  and  1867 103,966  83 

Excess  of  expenditnres  over  estimates 34,492  06 

Canse  of  excess,  '74,  i,  148.    Estimated  cost  of  completion : 

Estimates  of  1866  and  1867 103,956  83 

Excess  of  expenditures  oyer  estimates  due  to  repairs  and  extra  exten- 
sion of  piers  beyond  originally  contemplated  lengtii 34, 492  08 

Estimate  of  1874 22,000  00 


Total 160,448  91 

expenditures.    (See  also  Financial  Statements.) 
Excess  of  expenditures  over  estimates,  '74, 1, 148.    Repairs  of  Buperstmctnre,  '78^ 
116, 1162. 
Financial  Statements* 
'67,  22,  75;  '68,  30;  '69,  26t  '70,  35,  94;  '71,  33;  "72.  32,  122:  '73.  33,  207;  '74^  i, 
39, 148;  '75,  i,  43,  206,  208;  '76,  i,  96,  ii,  372;  '77,  101,  864,  866;  '78^  116,11€S; 
•79,  154,  1518. 
liegislation. 
Subject  of  harbor  improvement  considered  by  a  countv  convention,  '76,  ii,  375^ 
Harbor  work  authorized  by  State  of  Wisconsin,  '76.  li,  376. 
Operations.    (See  also  Private  and  Corporate  Worlc.) 


North  pier. 

Sonth  pier. 

Dredg. 
ing. 

Bemwks. 

Yesr. 

1 
5 

1 
1 

1 

g 

lSe7-'68 

^1^ 

^^ 

^^ 

^82^ 

aydt. 
29,678 
9,084 

«e8,80,102;»76/tl,«B. 
'69.26:  Tfi.  11376. 

1868- '09 

Cribs  refilled 

1809-7O 

192 

Two  outer  oriba  damaged  and  re- 
moved. 
2  cribs  replaced  in  south  pier . . . 

'70,35,'94. 

1870-71 

128 

Tl,  33, 112, 118. 

1871-  '72 

320 
50 

"io 

128 

'72^32.  121,  122;  'TC,!!. 
'73,83,205,206;  '76,2, 
'74, i.'39. 147; '76,11,378. 

'76,11,873. 
'77, 100,  86S. 

1872- '73 

830 

128 
50 

3,000 

2,000 
40,000 

Cribs  sank  on  a  stone  foundation 

4  feet  high. 

Repairs  to  snperstmotnre 

Channel  2,000  feet  long,  16  to  10 

feet  deep;  repairs. 
Repairs ••.. 

1878-74 
1874- '76 

1876-  '78 

288 
60 

60 

187ft- '77 

137 
180 

413 
138 

858 

do 

1877- '78 
1878-  '79 

7,117 

Repairs  to  snperstmotare ;  200 

fMtwalklaM. 
Repairs  to  superstmctnre 

'78,  116,  U62. 
'79. 154.  15ia 

Condition  of  work  in  1854,  '76,  ii,  376.    History  of  work  to  1875,  '76^  ii,  374.    Ab- 
stracts of  materials  and  labor,  '67,  77;  '68,  102;  '72,  122:  '75,  i,  207;  '76^  ii, 
.^3;  '77,  865;  '78,  1162.    Irt76,  $3,000  allotted  for  protecting  work,  '76,  u,  36. 
Physical  Characteristics. 

General  characteristics  of  Sheboygan  River,  '76,  ii,  374.    Character -of  lake  bed  a 
source  of  difficalty  in  placing  and  retaining  cribs  in  position  and  of  keeping  an 
open  channel,  '71,  113;  '72,  122;  '73,  206;  '74,  i,  148;  '76»  ii,  377. 
Plan. 

By  Assistant  J.  M.  Berrien,  1838,  plan  of  improvement ;  estimated  cost,  989,900, 
'76,11,376. 
PrlTate  and  Corporate  Work. 

Appropriations  by  the  city  and  county  of  Sheboygan  for  harbor  improvement,  ag- 
gregating (55,000,  expended  under  direction  ofnarbor  commissioners,  '76,  ii,  376. 

1852.  450  linear  feet  crib  pier  completed  on  north  pier  and  150  linear  feet  on  sonth 
pier,  '76.  ii,  :J76. 

1854.  100  linear  feet  crib  pier  completed  on  w>nth  pier,  '76,  ii,  376. 
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SHEBOYGAN  HARBOR,  1¥I&L— Continued. 

PrlTate  and  Corporate  Work— Continned. 

1860.  100  linear  feet  saperatroctnre  on  north  pier ;  96  linesr  feet  crib- work  oom- 
pleted  on  south  pier,  '76^  ii,  376.  The  county  of  Sheboysftn  furnished  dredge 
for  L.  B.  Muzzy,  United  States  contractor  for  dredging,  *SB,  30, 102,  103. 

1878.  Expense  of  towing  dredge  and  dump-scows  paid  by  city  of  Sheboygan,  '78^ 
1162. 
Projects. 

By  Col.  T.  J.  Cram,  1866,  for  an  extension  of  the  piers  to  a  d^th  of  12  feet,  requir- 
ing 120  feet  on  the  north  and  320  feet  on  the  south  pier,  and  the  removal  by 
dredging  of  all  material  to  a  depth  of  12  fSdet :  estimated  cost,  |44,188,  '66,  i, 
19,  24,  iii,  12,  b^^75. 

Bevised  by  M%1.  J.  B.  Wheeler,  1866,  according  to  prices  of  contract  made  for  this 
work,  $54^56.83,  '66,  iv,  127,  129;  '74.  i,  148. 

^  Mf^or  Wheeler,  1867,  to  extend  the  piers  for  a  distance  of  about  200  feet  (across 
the  bar  lying  in  front  of  the  entrance)  to  the  12-foot  curve,  also  dredging  between 
the  piers;  estimated  cost,  $49,000,  '67,  22;  '68,  29;  '74,  i,  148;  '76^  78,  ii,  372. 

By  Maj.  D.  C.  Houston,  1873,  for  completion  of  superstructure,  protection  at  pier 
heads,  with  dredging  in  channel  to  obtain  a  depth  of  16  feet,  at  an  estimated 
cost  of  $20,000,  '73,  33,  906. 
Surveys. 

1836.  By  Lieutenants  Center  and  Bose  and  Assistant  J.  M.  Berrien,  '76»  ii,  376. 

1856.  Directed  by  M%j.  J.  D.  Graham,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page  74. 

1864.  Examination  by  lieutenant-Colonel  Cram,  '66,  i,  13;  '76,  ii,  376. 

Map. 
'76,  u,  372,  375. 

[£•  A.  C] 


SHKKPSHEAB  BAT.— (S^  Long  Islakd  Coast.) 


.SnBWJjrDOAH  RITSRf  TA.  AND  1¥.  TA.-^Survey  ordered  by  act  of 

March  3,  1879,  '79,  81. 


SVLOAJLWATlESt  BAT  TO  COI.U1IEBIA  RITBB,  OBEOr-SimvKT 

FOR  CANAL. 

Commerce. 

Justiiication  of  improrement,  '76,  ii,  674. 
Bn^ineers. 

Chief  of  ENonnsBBS. 

Beport,  '76,  i,  116. 
Enginieebs  in  Charge. 
MaJ.  N.  Michler.    Beport,  '76^  i,  644. 
Maj.  J.  M.  Wilson.    Beport,  '76,  i,  672. 
Physical  Characteristics. 

Described,  '76,  i,  644,  672. 
Plans. 
By  Major  Michler,  1875,  for  a  canal  to  connect  Shoalwater  Bay  with  Columbia  Biver, 
65  feet  by  11  feet,  with  a  lock  at  each  end  for  boats  to  pass  at  ordinary  high 
tides ;  estimated  cost,  $529,279 ;  at  lowest  low-water,  $854,116,  '76,  ii,  644. 
By  Minor  Wilson,  1875,  for  canal  for  the  passage  of  steamers  drawing  10  feet  at 
ordinary  high  tide ;  canal  24,554  feet  long,  and  with  locks  at  each  end,  and  for 
dredging  channel  in  Columbia  Biver  and  Shoalwater  Bay:  estimated  cost, 
t768,ltt5,  »76,  ii,  673,  674. 
Survey. 
1875.  By  Major  Michler,  '76,  i,  116,  ii,  644. 


SHREWSBURY  RITCR,  N.  J.— Improvement  ov. 

Appropriations. 

lS8(survey)., $1,500.    Act  of  August  30. 

1871 14,000, '71,80,701;  '72,782. 

1873 5,000, '73,  81,869. 

33  EN 
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SHRCIFSBITRY  RITCB,  N.  J.— Contmued. 

Appropriations~-Continaed. 

1878 $18,000,  '78,  62,441. 

1879 10,000, '79,  66,  404. 

Total  to  1879 $48,500. 

Commerce. 

Statistics,  '71,  703,  704;  '79,  404. 
Contract* 

With  P.  W.  Myers  &  Co.,  for  dredging,  at  29  cents  per  onbic  yard,  '73,  870. 
Abstract  of  contract,  '73,  870. 
Bngineers. 
Chief  of  Engineers. 
Reports,  '70,  32,  72;  '71,  80;  '72,  77;  '73,  81;  '74,  i,  93;  '75,  i,  99;  '70,  i,  61; 
'77,  56;  '78.  62;  '79,  66,  405. 
Board  of  Engineers. 
To  consider  project  submitted  by  Captain  Lndlow,  1879,  for  improvement«,  as  fol- 
lows: (1)  tbe  8oatb  Shrewsbury,  by  dredging  and  dikes;  (2)  the  NaTesink 
River,  by  dredging,  dikes,  and  a  crib ;  (3)  and  the  flood  or  ebb  channels  of  the 
main  stem  by  the  same  methods.    The  board  adopted  tbe  project  with  certain 
modifications,  favoring  the  improvement  of  the  flood  channeL    Modified  esti- 
mate, $142,086.    Report,  '79,  411. 
(Colonels  Macomb  and  Tower  and  Lieutenant-Colonel  Newton.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1871-78.    Report*,  '71,  701-704;  '72,  782;  '73,  869;  '74^ 

ii,  144;  '75,  ii,  194;  '76,  i,  276,  278;  '77,  268. 
Capt.  William  Ludlow,  1877,  in  temporary  charge.    Report,  '79,  406. 
Col.  J.  N.  Macomb,  1^78-'—.    Reports,  '78, 441 ;  '79,  403. 

Capt.  William  Ludlow.    Report,  '79,  405. 
.Estimates. 

By  Lieutenant-Colonel  Kurtz,  for  dredging  at  Rocky  Point,  Port  Washington,  near 
Ocean  House,  Jumping  Point,  and  Bulkhead,  |14.000,  '71,  703.  Increased  for 
continuing  dredging,  $5,000,  '72,  77,  782.  For  pile  work  and  dredging,  addi- 
tional, details,  $18,000,  '76,  i,  277,  281 ;  '77,  268. 

By  Captain  Ludlow,  1878,  for  dredging  and  dikes  on  South  Shrewsbury  and  Nave- 
sink  Rivers,  and  the  ebb  channel  of  the  main  stem.  Total,  $134,686,  '79,  411. 
Modified  by  Board  of  Engineers.    Total,  $142,086,  '79,  412. 

"By  Colonel  Macomb,  1879,  to  complete  existing  project,  $116,000,  '79,  67,  404. 
.Financial  Statements. 

'70,  fcO,  701;  '72,  77,  782;  '73,  81,  870;  '74,  i,  93;  '74,  ii,  144;  '76.  i,  277;  '77,  268; 
'78,62,441;  '79,66,404. 
•4^»erations. 

History  of  operations,  '76,  i,  277,  279;  '77,  268. 

1871-72.  Dredging  by  contract ;  details,  '72,  77,  782. 

1872-7:^-74.  Dredging  continued,  '73,  81,  869;  '74,  i,  93,  144. 

No  work,  except  a  partial  survey  in  lb75,  was  done  since  1873,  when  operations 
ceased  for  want  of  funds,  '77,  i,  268. 

1877-7ft-79.  Operations  suspended,  '78.  62,  441 ;  '79,  66. 
^Piiysical  Characteristics. 

Described,  '71,  702,  703;  '76,  i,  279,  280;  '79,  406. 
Private  and  Corporate  l¥orl£. 

The  town  authorities  expended  about  $2,000  in  dredging,  '71,  703. 
iProJects. 

:By  Lieutenant-Colonel  Kurtz,  frr  dredging  channels  through  the  shoal  places  in 
both  branches  of  the  river;  cost,  $14,000,  '71,  80,  703;  '72,  782 :  '73.  869.  Few 
pile-ivork  up  the  North  Branch  and  dredging  25,000  cubic  yards  at  Upper  and 
Lower  Rocky  Points;  cost,  $18,000,  '76,  i,  280.  281 ;  '77,  268. 

By  Captain  Ludlow,  1879,  and  modified  by  Boara  of  Engineers,  for  improving  the 
South  Shrewsbury  and  Navesink  Rivers,  and  the  flood  channel  of  the  main 
stem,  by  dredging,  dikes,  etc. ;  cost,  $142,086,  '79,  408,  411. 
tSnrve^* 

Examination  in  1853  by  Lieut.  M.  Harrison ;  mentioned,  '71,  702. 

•Ordered  by  act  approved  Jaly  11,  1870;  assigned  to  Lieutenant-Colonel  Kurts. 
Report,  '71,  702.  Again  ordered  by  act  approved  March  3,  1875,  '75,  i,  99,  ii, 
194;  assigned  to  Lieutenant-Colonel  Kurtz,  '76^  i,  61.  Reports,  '76^  i,  278; 
'77,  268. 

'By  Captain  Ludlow,  1878,  under  direction  of  Col.  J.  N.  Macomb.    Report,  '79,  406. 

Of  the  river,  '79.  404. 
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SIOUX  €ITT.— (See  Missouri  River.  ) 


SIPSCT  RITER)  At^A.—SuTYej  oidered  by  act  of  March  3, 1879,  '79, 106. 


SKAOET  RITER,  1¥A8H.  TER«— ExAMiNATioir  of. 

Commerce. 

Obstniotions;  jams  and  snags  in  the  liTor,  '79,  ii,  792. 
En^neers. 
Chuef  of  Engineers. 

Report,  '75,  i,  125. 
Engineer  in  Charge. 
Mai.  N.  Michler,  1874.    Report,  <75,  ii,  791. 
Physical  Characteristics. 
General,  '79,  ii,  791.    Tides,  '75,  ii,  792.    Charaoter  of  adjacent  country,  '75,  ii, 
792. 
Plan. 
By  Maj.  K.  Michler,  for  the  removal  of  sni^  and  Jams  from  the  river  channel,  and 
to  protect  the  banks  from  abrasion ;  estimated  cost,  $15,000,  '75,  ii,  792. 
Survey. 
1874-^5.  Under  the  direction  of  Mid*  N.  Michler.    Report,  '75,  ii,  791. 


SIaAVOHTER  creek,   MD.— Sorvey  oidered  by  act  of  March  3,  1879, 

'79,  81. 


SMITH'S  SHOAIiS,  KT.— (See  Cumberland  River.) 


SMITTTT  NOSE  ISI.AIVD,  N.  H.— Sxtrvet  of. 

Commerce. 

Natural  harbor  of  refhge  at  Smntt^  Nose  Island,  '75,  ii,  421,  422.    Breakwater 
connecting  Smntty  Sose  with  adjacent  island,  '75,  ii,  ^1,  423. 
Engineers. 
Chief  of  Engineers. 

Report,  '75,  i,  121. 
Engineer  in  Charge. 
Lient.  Col.  G.  Thom.    Report,  '75,  ii,  421. 

.AftftTAT  A  NT 

8.  Haagensen.    Report,  '75,  ii,  422. 
Physical  Characteristics. 

Described,  '75,  ii,  421-423. 
Plan. 

By  Lieutenant-Colonel  Thom,  1875,  for  rebuilding  breakwater  between  Smntty 
Nose  and  Cedar  Ifdands,  18  feet  above  mean  low-water,  of  large  blocks  of 
granite  and  mbble-stone;  estimated  cost,  |85,000,  '75,  ii,  432,  423. 
Survey. 

1874.  By  S.  Haagensen,  '75,  i,  121,  u,  421,  422. 


SNAKE  RITER,  OREG.*-(See  CoLtTMBiA  and  Snake.) 


SNOHOMISH  RITERv  WASH.  TER.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '75,  i,  125. 
Engineer  in  Charge. 

M%i.  K.  Michler,  1874.    Report, '75,  ii,  796. 
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fllfOHOmSH  BIFEB,  1¥A8A.  TSIi«-Contmiifid. 

Physical  Characteristics^ 

General,  '75,  ii,  7^i. 
Plan. 

By  Major  Michler,  for  the  removal  of  snags  from  the  riyer  at  Clark's  Bend,  mi  an 
estimated  cost  of  ^,000,  '75,  ii,  799. 


Snrvey. 

1874-75. 


Under  the  direction  of  JiBj.  K.  Ifiohler.    Beport, '75,  ii,  79S. 


SODUS  HARBOR,  GREAT,  N.  T.— Impbovxment  ov. 

Appropriations* 

ltt-29 $12,500  00 

1830 15,280  00 

1831 17,450  00 

1832 17,000  00 

1833 15.000  00 

1834 15,000  00  ^'66,  iU, 29, 30. 

1835 11,790  00 

1836 12,600  00 

1837 12,000  00 

1838 10,000  00 

1844 5,000  OOJ 

1852 10,000  00.    Actof  AngastdO;  &Doo.43,aM&0(ng.,Ut 

flesB.,  page  139. 

1866 53, 151  80,  »66,  ui,  16. 

1867 80,000  00,  '67.33. 

1870 5,000  00,  '70,  53. 

1872 15,000  00, '72.  47. 

1874 15,000  00, '74,  i,  54. 

1875 10,000  00,  '76.  i,59. 

1876 5,000  00,  '76,  i,  111. 

1878 5,000  00,  '7^  133. 

1879 2,000  00, '79,  176. 

Total  to  1879 $343,771  80. 

Total  to,  and  Including  1875,  ooeerding  to  reports,  $381,771.80;  aoooiding  to  H. 
Doc.  120,  44th  Cong.,  Ist  Seas.,  $321,771.80. 
Commerce. 

Does  not  warrant  hasty  action.  '66.  iv,  171.  Importance  of  Grest  Sodas  Bay,  com- 
mercially, S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page  140;  '66^  It,  174-175;  *79, 
1730.  As  a  harbor  of  refuge,  8.  l>oc.  42,  35th  Cong..  1st  Sess.,  page  140;  '66^ 
iv,  174,  175 ;  '69,  178.    Commercial  interests  mainly  local,  '69,  178. 

Statistics,  '68,  248;  '70. 205;  '72,  256,  257;  '78,  564;  '74,  i,  255;  '75, 1, 338;  '76^ 
ii,  588;  '77,  980;  '78.  1276;  '79,  1730. 
Contracts. 


Yew.  I 


1866 
1866 
1866 
1866 
1866 
1867 
1867 
1867 
1867 
1867 
1868 
1870 
1870 
1872 
1872  I 

1874  I 
1874 

1875  i 


Contractors. 


Contract  for~ 


SmbrcBcca. 


A.  P.  Grant 

J.  W.  P.  Allen 

Ontario  Iron  Works . 
J.  N.  Collins  &  Co... 

B.  Kelson  Gere 

do 

Thomas  Parsons 

W.  Bnrke 

R.  R.  Dodge 

Caldwell  Sc  French . . . 
Zebulon  Moore 

C.  p.  Morse 

C.P.  Morsel  Co.... 

do 

E.  H.  French 

H.J.  Mowry 

C.  J.  DeGraw i  Breakwater  extension .. . 

S.  B.  Robinson I  Repairs  to  breakwater.. 


Dredging 

Towing  scows 

Materials 

Materials 

Materials  and  labor 

Dred^g,  at  24  cents . . . 

do 

do 

do 

Labor 

Removal  of  wreck 

.....  do 

Dredgine,  at  24  cents . . . 
Repairs  to  breakwater. . 
Dredging,  at  35  cents  . . . 
Dredging,  at  22|  cents  . . 


'6(5, 

'e7. 

'fie, 
'ea, 

TO. 

^0, 
'73. 
'73. 
T5, 
•76, 
•75, 


ir.  178. 

ir,  178. 
It,  I7& 
Ir,  178. 
iv,  178. 

25S. 

im^ 

307, 

'107. 
^M 

:m, 

1  S37. 
i,«7. 
1,888. 
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f 


Contracts— Oontinaed. 
Abstracts  of  bids,  '66,  iv,  178  j  '67,  243;  '68,  250,  S53;  '70,  206;  '71,  833;  '73, 

365;  '75. 1,339,340. 
Abstracts  of  contracts,  '66,  iv,  178 ;  '67,  343 ;  '68,  250,  253 ;  '70,  207 ;  '73,  366 ;  '74, 

i,  255;  '75,  i,  341. 

Sn^neers. 

Chief  09  Enoinebrs. 
Reports,  '66,  i,  4,  ii,  41,  42,  iii,  16,  29;  '67,  33;  '68,  45;  '69,  40;  '70, 53;  '71, 50: 
'72,  47;  '73,  47;  '74,  i,  54;  '75,  i,  59;  '76^  i.  111;  '77.  118;  '78,  133;  '79,  176: 
EvaiNEEBs  nr  Ghabge. 
Capt.  T.  W.  Maurice.  1828,  '74,  i,  253. 
Capt.  J.  L.  Smith,  1836,  '74,  i,  253. 

MaJ.  W.  TumbuU,  1853-^56,  8.  Doc.  42,  35th  Cong.,  Ist  Sess,,  page  139 ;  '74,  i,  254. 
Maj.  J.  D.  Graham,  1856,  '66,  i,  4.    Report,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page 

139. 
Maj.  C.  E.  Blunt,  1866-^69,  '66,  ii,  41,  42.    Reports,  '66,  iv,  170;  '67,  238,  243, 

256;  '68,248,250,  253. 
Mf^.  M.  D.  McAlester,  1869,  '69,  170. 
.  Capt.  F.  Harwood,  1869,  '69,  170. 
Maj.  N.  Bowen,  1869-^1,  '69,  170.    Reports,  '69,  178;  '70,  204;  '71,  232. 
M^.  J.  M.  Wilson,  1871-75.    Reports,  '72,  256;  '73,  364;  '74,  i,  263;  '75,  i,  337. 
Maj.  W.  MoFarland,  1875-^—.    feeports,  '76,  u,  588;  '77,  980;  '78,  1275;  '79, 
1729. 
Assistants. 
W.  S.  Malcolm,  captain  of  United  States  dredge-boat  on  Lake  Ontario,  1857,  S, 

Doe.  49,  35th  Cong.,  1st  Sess.,  page  142,  et  tea, 
Capt.  J.  A.  Smith,  1866,  '66,  iv,  170, 
Estiiiaates.    (See  also  Projects.) 
Estimated  cost,  1838.  of  construction  of  masonry  superstruoture,  $50,000,  '74,  i,254. 
By  Mi^.  N.  Bowen,  for  dredging,  $35,000;  for  repairs,  $10,000;  for  o*    * 


„    „,  -     ,       ,  _    ,       ,      _  closing  the  en- 

trance between  east  pier  and  east  shore.  |30,000,  '69,  41,  178. 
By  Mfg.  W.  McFarland,  for  dredging,  $15,000;  for  annual  repairs,  $2,000,  '79, 1730. 
Expenditures.    (See  also  Financial  Statements.) 
1857.  For  repairs  to  dredge  and  scows,  $164.44,  S.  Doo.  42,  3&th  C<mg.,  1st  Sess., 
page  140. 

FiiiameiiU  Stfttenteiits* 

8.  Doc.  42,  35th Cong..  1st  Sess.,  page  140 ;  '66,  iii,  16 ;  '68,  248 ;  '69,  141,  178 ;  '70, 
53,  205;  '71,  60,  203;  '72,  47.  SS6;  '73,  47,  364;  '74.  i,  54,  255;  '75,  i,  59,  .338; 
'76^  i.  111,  ii,  588;  '77,  118,  981;  '78,  133,  1276;  '79,  176,  1731. 
Operations. 

1829-'33.  640  feet  of  west  pier,  80  feet  of  east  pier,  150  feet  of  jetty,  and  a  portion 

of  the  breakwaters  constructed,  '74,  i,  253. 
1833-':i5.  Piers  completed;  300  feet  of  crib  protection  built;  dredging  in  harbor, 

1835-^38.  bred^g,  '74,  i,  253,  254. 

1844-'45.  Repairs;  operations  suspended,  '66,  i^  4;  '74,  i,  254. 

1892-'53.  Repairs  to  east  channel  and  harbor  piers ;  condition  of  the  work,  S.  Doc. 

42,  35th  Cong.,  1st  Sess..  pages  139, 145;  '74,  i,  254. 
1856-'57.  6,233  cubic  yards  dredged,  8.  Doc.  42,  35th  Conff.,  1st  Sess.,  pages  140, 144. 
1866-^67.  400  feet  of  west  pier  rebuilt ;  dredging ;  condition  of  worK,  '66^  iii,  16 ; 


1867>^68.  440  foet  of  west  pier  rebuilt ;  wreck  removed  from  channel,  '68,  45,  248. 

1868-*69.  776  feet  of  west  pier  rebuilt ;  dredging  in  the  channel,  '69,  40.  178. 

1869-70.  6,209  cubic  yards  dredged ;  130  feet  added  to  west  pier ;  condition  of  piers, 
'70,53,204,205. 

1870-71.  312  feet  of  east  breakwater  rebuilt;  repairs,  '71,  50,  232. 

1871-72.  No  operations,  '72,  47. 

1872-73.  24,891  cubic  yards  dredged;  433  feet  of  the  east  breakwater  rebuilt,  '73, 
47,364. 

1873-74.  16,808  cubic  yards  dredged ;  158  feet  of  the  east  breakwater  rebuilt,  '74, 
i,  54,  254. 

1874-^5.  44,977  cubic  yards  dredged ;  353  feet  of  the  east  breakwater  rebuilt ;  con- 
dition of  work,  '75,  i,  59, 337, 338. 

1875-^76-77.  Repairs;  sand-catcher  constructed, '76^  i.  Ill, ii, 588 ;  '77,  118,980, 

1877-78.  200  feet  of  the  west  pier  rebuilt ;  sandrcatcher  constructed,  '78,  133, 127rj. 
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SODU8  HABBOR,  OBCAT,  N.  T.-C<mtinii6d. 
Operatioiifl — Continaed. 


Table  of  Ungihs  of  struetures. 

Tear. 

Bieakwttten. 

Chaimel  piezs. 

EMtem. 

Western. 

Eastetn. 

Western. 

Ig70 

F«eL 

Fs^ 

Feet 
983 
940 
900 

Ftet. 
1,391 
1,400 

'70,  204.  306l 

1876 

1,440 
1.690 

•715'-  iL  590. 

1879 

2,200 

1,400  >  *io!rfaiL 

' 

Abstraota  of  materiaU,  '75,  i,  338;  '76,  u,  588:  '78,  1275.    Hifitory  of  work,  '74,  i, 
253;  '76,  ii,  588. 
Physical  Characteristics. 

Bar  at  entrance  of  bay,  as  shown  by  sorvey  of  1828,  '74,  i,  253.    Shoaling  as  shown 
by  surveys  of  1844  and  1848,  '74,  i,  254.    Formation  of  bar  and  spit  of  sand, 
'66,  iii,  16,  iv,  170;  '75,  i,  338.    Cause  of  formation  of  spit,  '66^  iv,  172.    Char- 
acter of  bed  of  harbor,  '73,  364. 
Plans. 

For  a  masonry  superstructure,  1838,  '74,  i,  254. 

By  M^Jor K.  Bowen,  for^the  renewal  of  all  decayed  superstructure;  finishinff  east 
breakwater ;  completion  of  shore  end  of  west  pier,  and  dredtrintr  channel  to  12 
feet, '70, 205.  i'     »  »    » 

By  Major  McFarland,  for  dredging  channel  to  12  feet  depth  and  for  annual  repairs 
to  eventually  replace  the  superstructure,  '79, 1730.    Correspondence  relatlTe  to 
the  improvements,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  142-147. 
Projects. 

By  Capt.  T.  W.  Maurice,  1828.  for  the  construction  of  two  breakwaters  from  the 
east  and  west  shores,  1,400  and  2,200  feet,  respectively,  in  length,  approaching 
each  other,  leaving  an  opening  of  about  500  feet,  and  for  the  construction  m 
parallel  piers  from  the  ends  to  define  channel- way,  at  an  estimated  cost  of 
$71,931.26,  '76,  ii,  589.  Results  anticipated  not  reaUzed,  '74,  i,  253.  1833.  For 
dredging  a  channel  1,500  feet  long,  150  feet  wide,  and  15  feet  deep,  at  an  esti- 
mated cost  of  120,000.  '74,  i,  253. 

By  Maj.  J.  D.  Graham.  1857,  for  repairs  to  existing  piers  and  for  dredging,  at  an 
estimated  cost  of  $40,806,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pases  iS,  141,  176; 
153,151.80,  '66,  i,  4.  Modified  by  M%|or  Blunt  so  as  to  extend  the  west  pier  and 
dredge  channel  to  12  feet,  at  an  estimated  cost  of  $80,000,  in  addition  to  M^or 
Graham's  estimate,  '66,  iv,  171,  173,  174;  '67,  238. 
Surveys. 

1828.  By  Capt.  T.  W.  Maurice,  '74,  i.  253.    1844  and  1848,  '74,  i,  254. 

1866.  Examination  by  Capt.  J.  A.  Smith,  '66,  iv,  170.    Results,  '66,  iv,  174. 

1872  and  1875.  Under  the  direction  of  Maj.  John  M.  Wilson,  '72,  256;  '75.  i,  33a 

Maps. 
Of  Great  Sodus  Bay  Harbor,  '76^  ii,  588;  June  30, 1879,  '79,  1730. 

[L.  J.  O.] 


SODUS  BAT  HABBOBy  I^ITTI^E,  N.  T.— iMPROVBifSNT  of. 

Appropriations. 

1852 $10,000  00,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  147 ;  '66, 

iii,  29. 

1864  (relief  claims) ....  4, 101  36.    Act  of  April  9. 

1866 33,840  41,  '66,  iii,  16,  29. 

1867 50,000  00,  '67,33, 

1869  (allotted) 1, 500  00.    Act  of  April  10. 

1870 5,000  00, '70,  53. 

1871 15,000  00, '71,51. 

1872 15,000  00,  '72,47, 

1873 15,000  00,  '73.  48. 

1874 15,000  00,  '74.  i,  55. 

1875 10,000  00,  '75,1,59. 
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SOBUS  BAY  HARBOR,  I.ITTI.i:»  IV.  T.— Continaed. 


Appropriations— Continned. 

1876 $5,000  00,  '76,  i,  111. 

1878 10,000  00, '78,  133. 

1879. 5,000  00, '79,  176. 


Total  to  1879 $194, 441  77. 

Commerce. 

JuBtification  of  improvements,  S.  Doc.  43,  35th  Cong.,  Ist  Sese.,  page  148 ;  '66,  !▼, 
175;  '67,  238.  Availability  as  a  harbor  of  refuge,  S.  Doo.  42,  35th  Cone.,  Ist 
Sess.,  page  148:  '68,  248;  '69,  175.  Commercial  importance  of  Little  Bodus 
Bay,  '66^  iv,  170;  '68^  248;  '75,  i,  342;  '79,  1731.  East  piers  not  deemed  neces- 
sary, '66,  iv,  170,  172,  175. 
Statistics,  '70,  WQ ;  '72, 258 ;  '73,  367 ;  '74,  i,  257 ;  '75,  i,  342 ;  '77,  981 ;  '78, 1277 ; 
'79,  1732. 
Contracts. 


Year.' 


Contraoton. 


Contract  for— 


Keferencea. 


1866 
1866 
1866 
1866 
1866 
1867 
1867 
1867 
1867 
1867 
1868 
1868 
1868 
1869 
1869 
1871 
1871 
1872 
1872 
1872 
1873 
1874 
1875 


A.  P.  Grant 

J.  W.P.Allen 

K.  Nelson  Gere 

Ontario  Iron  Worka 

J.  K.  Collins  &  Company  . 

do 

S.  B.Bobiuson 

W.J.Baker 

C.  B.  Parsons 

R.  R.  Dodge 

do 

do 

Hart  &  Jennings 

do t: 

John  King 

£.H.  French 

do 

Post  &  Henderstm 

C.  J.  DeGraw 

H.  J.  Mowiy...... ...... .. 

T.  B.Hart.. 

C.  J.  DeGraw 

do 


Dredging 

Towing  scows 

Materials  and  labor . . 

do 

...  -  do 

Materials 

Labor , 

Dredging,  at  24  oents. 

Materials , 

do 

do 

Materials  and  labor . . 

Materials ... 

Materials  and  labor . . 

do 

Materials  and  labor . . 

Dredging 

Materiafi 

do 

do 

do 

Materials  and  labor . . 
do 


'66,  ir,  177. 
'66,  iv,  177. 
'66,  ir,  177. 
'66,  iv,  177. 
'66,  iv,  177. 
'68,  252. 
'68,  252. 
'67,  243. 
'68,  252. 
'68,  252. 
'68,  251. 
'68,  251. 
'68,  251. 
'69, 177. 
'69, 177. 
'71,  233. 
'71,  233. 
'72,  257. 
'72,  257. 
'73,  867. 
'73,367. 
'76,  i,  341. 
'76, 1,  342. 


Abstracts  of  bids,  '66,  iv,  176;  '67,  243;  '68,  251,  252;  '69,  178;  '71,  234,  235;  '72. 

258;  '73,  369,  370;  '75,  i,  343, 344. 
Abstracts  of  contracts,  '66,  iv,177;  '67,  243;  '68,  251,  252;  '69,  177;  '71,  236,  237; 

'72,  258,  259:  '73,  370;  '74,  i,  260 ;  '75,  i,  345. 
Doenments.    (Not  published  in  reports. ) 
8.  Doc.  16,  34th  Cong.,  3d  Sess.    Eeport  of  Maj.  J.  D.  Graham,  for  1855-'56.    S.  Doo. 

42, 35th  Cong.,  1st  Sess.,  page  148. 

Chief  of  Engineers. 
Beports,  '66,  i,  4,  ii,  41, 42,  iii,  1629 ;  '67,  33 ;  '68,  45 ;  '69,  41 ;  '70,  53 ;  '71,  51 ;  '72, 

47;  '73,  47;  '74,  i,54;  '75,  i,59;  '76,  i,lll;  '77,  118;  '78^  133;  '79,  176. 
Letter  to  officer  in  charge,  directing  him  to  carry  oat  the  wishes  of  the  **  Ontario 

Bay  Harbor  Improvement  Association,"  S.  Doc.  42, 35th  Cong.,  1st  Sess.,  page  150. 
Engineers  in  Charge. 
Capt.  T.  W.  Maurice,  1828,  '74,  i,  256. 

M^.  W.  TumbuU,  1845,  S.  Doc.  42, 35th  Cong.,  1st  Sess.,  pages  3, 22 ;  '74,  i,  256. 
Maj.  J.  D.  Graham,  1857,  '66,  i,4.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pag 

147. 
Maj.  C.  E.  Blunt,  1866-^69,  '66,  ii,  41.    Reports,  '66,  iv,  170, 172, 175 ;  '67,  237, 243, 

257;  '68,  247,  251,252.  »»»>,,, 

Maj.  M.  D.  McAlester,  1869.  '69,  170. 
Capt.  F.  Harwood,  1869,  '69,  170. 

Maj.  N.  Bowen,  1869-71,  '69. 170.    Reports,  '69,  175 ;  '70,  207. 
Maj.  John  M.  Wilson,  1871-76.    Reports,  '71,  233 ;  '72,  257 ;  '73,  367 ;  '74, 1,  265 ; 

'75,  i,  341. 
M^.  Walter  McFarland,  1876-'—.    Reports,  '76^  ii,591;  '77,  981;  '78, 1276;  '79, 

IfOl. 

Assistant.  , 

Lieut.  Beigamin  D.  Grctone,  1870,  '70,  208. 


page 
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By  Maj.  N.  Bowen.  for  repairs.  $^5,000,  '69*  41, 175. 
By  Maj.  Walter  McFarland,  for  pier  extension,  |60,000,  '79, 1731. 
Financial  Statements. 
'66.  iii,16:  '67,  33 ;  *68,  46, 248 ;  '69.  41,175;  '70,  53,208:  '71.  51,234;  '72;  47,5 
•73,  48,368;  '74,  i, 55, 259;  '75, 1,59,342;  '76^  i,  HI,  li,  591;  "77, 118,981;  IB, 
133.1277;  '79,176,1732. 
Operations. 


,257; 


Ymt. 

Bniikwater. 

Flen. 

Dndg. 
ing. 

Urmtarkn 

EMi. 

Wi*t 

£Mt. 

Wert. 

IBM 

i.A 

L.Jt 

L,fL 

^4' 

aydM. 

Dndidnff 

S-Doc^SSthCoaK., 

74,  (.  256. 
'67,237. 

1856 

1806- '47 

60 
600 
800 
120 

CiredslDe ." 

1867- '68 

660 

.t!!^So !::;:: :;:::::::::::::: 

»«,46,247. 
'69,  41,  17iu 

186^*69 

do 

1860^70 

Ri^pitini ;  flonditSmi 

70,  63.  207. 

71,  51,  233. 

'72,  47,  257. 
73,47  867 

1870-71 

210 

lob'feet  of  aapenitructiire ;  >»• 

pairs. 
Bepaira  to  west  pier  and  lireak- 

water. 

dredslDc. 
pairs. 
Bepaira .., 

1871-72 

80 

22,926 
1,788 

1872-73 

270 
248 

1873-'74 

240 
640 
660 

74,1,36.258. 
'75,1,6^841. 
76,  L  m,  IL  591. 

1874-76 

1.B82 

1876-  76 

1876- '77 

77, 118,  881. 
'78. 13&  1276. 

1877- '78 

150 

.^!!^do..:.::.'::::::;;:::;:::: 

1878-*79 

do 

'S'.itS: 

History  of  operations,  '74,  i,  255;  '76,  ii.  591. 

Abstracts  ofmaterials,  '74,  i,  258 ;  '75,  i,  341 ;  '76,  ii,  591 ;  '78,  1276. 
Physical  Characteristics. 

General  description.  S.  Doc.  42,  35tlL  Cong.,  1st  Bess.,  page  148.    Condition  of  tlie 
bay  as  shown  by  the  survey  of  1828,  '74,  i,  256.    l>epth  of  water,  '66^  iii,  16, 
iv,  175. 
Plans. 
By  Maj.  N.  Bowen,  for  restoration  of  piers  and  the  reboUding  of  the  breakwaters, 

By  Maj.  W.  McFarland,  for  extension  of  piers  to  12-foot  cnrve,  '79,  1731. 
Private  and  Corporate  Work. 

Organization  of  Ontario  Bay  Harbor  ImproTement  Association,  1857,  to  aid  in  the 
improvements  of  Little  Sodus  Bay,  by  joining  its  capital  (about  |6,000)  to  the 

fovemment  appropriations,  S.  Doc.  42,  35th  Cong.,  1st  Sees.,  pages  148,  150, 
52,  153. 
Projects. 

By  Capt.  T.  W.  Maurice,  1829,  to  close  one  of  two  openinss  into  the  bay  by  a  dike 
130  yards  long ;  also  for  the  construction  of  two  parallel  piers,  each  290  yards 
long,  at  an  estimated  cost  of  $32,327.59,  '74,  i,  m 

By  Major  Graham,  1857,  (1)  for  completion  of  west  pier;  (2)  for  the  construction  of 
an  east  pier,  with  cribs  32  feet  long,  20  feet  wide,  and  10  feet  high;  (3)  for 
dredging  channel  to  a  depth  of  12  feet ;  at  a  total  estimated  cost  of  $52,6(^.18, 
S.  Doc.  42,  35th  Cong.,  1st  8ess.,  pages  147,  148;  '76,  ii,  592. 

By  Major  Blunt,  for  extension  of  west  pier  and  connection  with  western  shore,  and 
for  dredging  a  channel  400  feet  wide  and  12  f^et  deep  (deeming  an  east  pier 
unnecessary),  at  an  estimated  cost  of  |80,000,  '66,  iii,  16,  iv,  170,  175. 

By  Maj.  N.  Bowen,  for  the  construction  of  an  east  pier  parallel  to  and  250  feet  from 
the  west  pier,  connected  at  its  inner  end  with  the  eastern  shore  by  a  break- 
water, at  an  estimated  cost  of  $62,100,  '71,  234;  '72,  257. 
Secretary  of  l¥ar. 

Circular  from  War  Department  stating  conditions  upon  which  operations  may  be 
carried  on  under  direction  of  the  oifioer  in  charge  to  the  limit  of  funds  provided 
by  the  State,  by  municipal  or  private  parties,  S.  Doc.  42,  35th  Cong.,  Ist  Seas., 
page  151. 
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SOOU8  BAT  HABBOR,  I^ITTI^S,  If.  ¥.— Gontinned. 

1828.  Included  in  smvey  of  Jiarbors  on  the  Boatbem  shore  of  Lake  Ontario,  hefcween 
the  Genesee  and  Oswego  Riyexs,  made  by  Capt*  T.  W.  Maurice,  '74,  i,  255, 256 ; 
'76,  ii,  691. 

1845.  Under  direction  of  Major  TumhuU,  '74,  i,  256.  ^ 

1852.  Besurvey,  '74,  i,  256. 

1866.  Soundings  taken,  '66,  iv,  175. 

1870.  By  Lieut.  B.  D.  Greene,  '70,  20a 

1872.  Under  direction  of  Mi^or  Wilson,  '74,  i,  257. 

Maps. 
Of  Little  Sodus  Harbor,  '76,  U,  591 ;  June  30, 1879,  '79;  1731. 

[L.  J.  00 


SOUTH  FORK,  KT.— (See  Kbntuci:t  Riter.) 


SOUTH  HATEBI  HUkBBOB,  niCH«--lMPBOVKBfENT  ov. 

Approprlati^^iis. 

1867 $43,000, '67,24. 

1870 10,000,  '70,  43. 

1871 15,000,  '71,41. 

1872 - 12,000, '72,  39. 

1873 20,000, '73,  39. 

1874 10,000, '74,1,45- 

1875 10,000, '75,  i,  50. 

1876 10,000,  '76,  i,  36,  103. 

1878 12,000, '78,123. 

1879: 7,500, '79,  166. 

Total  to  1879 $149,500. 

List  of  appropriations,  '79, 1629. 
Commerce* 
Harbor  of  refuse;  importance  as,  '67, 105;  '69,  97;  '70,  142.    Lumbering  and  ag- 
ricultural interests,  '66,  iv,  149,  150.    Justification  of  improvement,  '66,  iv, 
149,  150.   Benefits  of  improvement  more  local  than  general,  '68, 120 ;  '76,  ii,  515. 
Statistics,  '66,  iv,  150 ;  '69,  97 ;  '70, 143 ;  '71, 155 ;  '72. 193 ;  '73,  280 ;  '74,  i,  194; 
'75,  i,  261;  '76*  ii,  513;  '77,  919;  '78*  1214;  '79,  1628. 
Contracts. 


Year. 

Contmotora. 

Contract  f or— 

Amount. 

Referenoes. 

1867 

&£a8liiD«i 

irMf^iiftlH 

'67, 106. 

1867 

R.  K.  Gere 

....do 

'67, 106. 

1867 

fi-  TTiuifiAh^     - .  T 

Labor 

'67, 105. 

1870 

..do      .        

G.  p.  Adams 

G.  Hannahs 

FiereeA  Whaling.. 

James  Caldwell 

William  Nioolls 

Timber 

'71,  153. 

1870 

Stone  - 

'71, 188. 

1871 

Mi^t^riMff  frnd  IftboT . 

'71, 163. 

1871 

T^nt^rinlif                         



'71, 153. 

1872 

Materials  and  labor 

'73,  279,  280. 

1873 

do 

'73,  270,  280. 

1874 

A.  Dodge 

Beretment,  aivl  dredging,  per  oubic  yard. 
......do do.... do 

$0  23-10  80 
85-80 

'76,  i,  269,  260. 

1876 

Squier  &  Wliite 

'76,  i,  259,  261. 

1878 

1^.  Stanton Gtore.... 

do  ............do.. do 

'79, 1627,  1680. 

Contracts— Ooatinued. 
Abstracts  of  bids,  '71,  154,  155;  '73,  280;  '75,  i,  260,  261 ;  '79,  1630. 
Abstract*  of  contracts,  '67,  58,  105 ;  '68,  120 ;  '71,  154,  155 ;  '73, 280 ;  '75,  i,  260,  261. 
Doeaments*    (Not  pablished  in  reports.) 

S.  Doe.  16,  34th  Cong.,  3d  Bess. 
Engrineers. 
Chief  of  Engineers. 
Beports,  '66^  iii,  14,  35;  '67,  24;  '68,  32;  '69,  33;  '70,  43;  '71,  41;  '72,  39;  '73, 
39;  '74,  i,  45;  '75,  i,  49;  '76^  i,  102;  '77,  109;  '78,  123;  '79,  165. 
Engineers  in  Charge. 
li%j.  J.  D.  Graham,  1855^57.    Report,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  pase  95. 
Mj^.  J.  B.  Wheeler,  186^-^69.    Reports,  '66^  iv,  148, 155 ;  '67, 105 ;  '68, 120. 
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SOUTH  HAVEN  HARBOR,  ISICH.— ContmoddL 

E  ngrineeri^-Oontinued. 
£n6inbers  in  Chargb— Continued. 
Capt.  F.  U.  Farqahar,  1869-72.    Reports,  '69,  97;  '70,  142:  *71,  153;  '72,  183. 
Capt.  8.  M.  Mansfield,  1872-'—.    Reports,  '72. 193 :  '73, 279 ;  ^74,  i,  192 :  *75,  i,  259: 
•76.  ii,511;  '77,  918;  '78,  1213;  »79,  1627. 
Assistants. 
John  R.  Mayer,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page  96. 
William  T.  Casgrain.    Report,  '66,  iv,  149. 
Lieut.  D.  P.  Heap,  1866-m    Reports,  '67,  105 ;  '68,  120. 
Estimates.    ( See  also  Plans  and  Projects. ) 
By  M%jor  Graham,  1857,  for  piers  and  dredging,  139,180.61,  S.  Doe.  42,  35th  Cong., 

1st  Bess.,  pages  98, 175. 
By  Major  Wheeler,  1866,  for  completion,  $128,288.47,  '66,  iii,  35,  iv,  148 ;  '74,  i,  192; 

'76,  ii,  514. 
By  Assistant  Casgrain,  piers  to  outer  har,  $66,693.90 ;  to  outer  har,  with  dredging, 

$120,300 :  over  outer  har,  $186,994,  '66^  iv,  153. 
By  Captain  Farquhar,  1869,  piers,  dredging,  and  removal  of  old  work,  $82,000,  '69, 

79;  revised  estimate,  $84,000,  '70,  4:^,142. 
Revetment  and  dredging,  1871,  $44,138.33,  '71,  41, 154. 

By  Mf^or  Mansfield,  1875,  pier  extension  and  continuing  revetment  and  dredging, 
$80,000,  '75,  i,  260 ;  '76,  ii,  513, 514.    Amount  of  estimates  to  1877,  $202,000,  '77, 
918 ;  '78,  1214.    For  completion  of  existing  project,  $52,500,  '79, 166. 
Expenditures.    (See  also  Financial  Statements.) 

On  repairs,  1869-74,  $15,417.67,  '76,  ii,  513. 
Financial  Statements* 
'66^  iu,  14, 35,  iv,  155;  '67,24;  '68,33;  '69.33,97;  '70,43,142;   '71,41,154;  '72, 
39, 183, 193 ;  '73.  39, 280 ;  '74.  i,  45, 194 ;  '75,  i,  50, 261 ;   •76»  i,  103,  ii,  513 ;  '77, 
109,919;  '78»  123,1214;  '79,  166,1629. 
Operations* 


Year. 


Korth  side. 


Sonth  aide. 


1806 -'67 
1867 -'68 
1868 -'69 

1860 -'70 

1870 -'71 


1871 -'72 
1872-'78 

1873-74 

1874 -'75 
1875 -'76 
1876 -'77 

1877-78 
1878-79 


L.ft 
288 
128 
256 


i.A 


L,fL 


L.fL 


L,fL 


L,fL 


ayda. 


296 


80 


100 
60 


100 


60 


60 


07,671 
\   8.481 


Crib  loftt  from  north 
pier  replBGed. 

Damage  to  cribs  from 
running  ice. 

Pier-head  built  by 
hired  labor;  repairs 
to  north  pier. 

Dredging  nearly  com- 
pleted by  United 
States  dredge. 

Repairs  to  saperstmo- 
tore;  dreaging  by 
United  States  appa- 
ratus. 

Displaced  crib  resunk . 


'67,106;  '74,  1,188. 
'68,121;  '74,1,192. 
'69,  33,  97;    '74,  i, 

'70^142;    »74,  i, 

'71,41,163;    '74,1, 
192;  >76, 11,515. 

'74,1.  45,  193; 
39,279. 


•73, 


100 


60 


63,826 
22,510 

33.864 


Bepairs  to  north  and 
sonth  revetment 

316 feet  revetment 
completed:  slab 
dock  removed. 

Bepaira ;  461  feet  re- 
vetment completed. 


'74.  i,  45,  193;    " 

ii,515. 
'76,  i,  49, 259. 
'76,1,102,11,511. 
'77,10«,91& 

'78,123,1213. 
'79,165,1027. 


North  pier,  600  feet  crib-work,  986  feet  pile- work ;  south  pier,  502  feet  crib-work, 
316  feet  pile- work,  '79,  1628.  Cribs  damaged,  lost,  or  displaced,  '69,  33,97; 
'72.  183;  '73,  279;  '74,  1,  192;  '76^  ii,  512.  Breach  of  90  linear  feet  in  eoath 
pier  during  winter  of  1876-77,  '77,  109, 918.  Extraordinary  settlement  of  pier, 
'70,  142;  '76,  ii,  512.    1877.  200  cords  of  stone  washed  out  of  piers,  '78^  1213. 


BIYERS  AND  HABBOBS.  523 

SOUTH  HAT1:N  harbor,  HEICH,— Continaed. 

Operations — Continned . 

Histories  of  operations,  1866  to  1874  and  1879,  '74,  i,  192;  '76,  ii,  514;  '79,  1628. 
Abstracts  of  materials  used  and  work  done,  '67,  106;  '68,  120;  '72,  183;  '79, 
1627. 
Physical  Characteristics. 

General,  of  South  Black  Biver,  '66,  iii,  14,  iv,  148,  149.    Lake  bed  around  and 
between  piers  generally  blue  clay,  '66,  iv,  151 ;  '69, 97.    Treacherous  sands,  '74, 
i,  193.    Advance  of  shore  line,  '76^  ii,  514.    Besult  of  soundings  in  1879,  '79, 1628. 
Plans. 

By  Assistant  Casgrain :  (1)  extension  of  both  harbor  piers  to  the  12-foot  curve  and 
dredging  channel  across  exterior  bar ;  estimated  cost,  $120,300 ;  (2)  extension 
of  both  narbor  piers  over  the  outer  bar  to  the  12-foot  curve ;  estimated  cost, 
$186,994.  First  plan  adopted  and  appears  under  projects,  '66^  iv,  152;  '74,  i, 
192. 
Private  and  Corporate  IVorlc. 

Pier- work  and  close  pile  revetment  built  previous  to  1866  by  the  citizens  of  South 
Haven:  pier-light  supported  by  private  subscriptions;  expenditures  by  local 
authorities  in  improvement  between  $18,000  and  $20,000,  '66,  iv,  148, 149;  '68, 
120;  '74,  i,  192;  '76,  ii,  514. 
Projects. 

By  M^j.  J.  D.  Graham,  2  parallel  crib-piers  180  feet  apart ;  dredging  to  8  feet ;  esti- 
mated cost,  $39,180,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  98, 175. 

By  M^jor  Wheeler,  1866,  extension  of  both  piers,  in  a  direction  south  84^  degrees 
west,  parallel,  and  180  feet  apart  to  12  feet  of  water  inside  the  outer  bar ;  dredg- 
ing across  bar  and  between  pier;  sheet  piling  within  river;  estimated  cost, 
$128,288.47,  '66,  iv,148;  '74,  i,192;  '76.  ii,512. 

By  Captain  Farquhar,  1869,  pier  extension ;  dredgingin  channel ;  removal  of  old  slab- 
pier,  '69,  97 ;  '74,  i,  192;  '76^  ii,  512.  Benewed,  1870,  '70,  43, 142;  '74,  i,  192. 
1871.  In  lieu  of  already  recommended  projects,  to  widen,  deepen,  and  revet 
channel.    Benewed,  1872-^3,  '72,  193;  '76,  ii,  513. 

By  M£gor  Mansfield,  1875,  for  400  linear  feet  revetment  on  north  side  and  an  exten- 
sion of  the  piers  for  300  linear  feet;  estimated  cost,  $80,000,  '75,  i,  260;  '76^  ii, 
513. 
Surveys. 

1856.  Directed  by  M^jor  Graham,  made  by  Assistant  Mayer,  S.  Doc.  42,  35th  Cong., 
1st  Sess.,  page  96. 

1866.  Directed  by  Major  Wheeler,  made  by  Assistant  Casgrain,  '66,  iii,  14,  iv,  148 ; 
•74,  i,  192;  '76^  U,  514. 

1868.  Directed  by  Major  Wheeler,  '76^  ii,  514. 

1869.  Directed  by  Captain  Farquhar,  '76,  ii,  514. 
1870-^1.  Directed  by  Captain  Farquhai,  ^6^  ii,  515. 

[E.  A.  C.J 


80UTHP0RT  HARBOBy  CONN.— Improvement  of. 

Appropriatioiis. 

im $1,500.    Act  of  July  4. 

1837 1,000.    Act  of  March  3. 

1870  (aUotment) 500,  '79,  356. 

1875. 5,000,  '75,  i,  105. 

1876 5,000, '76.  1,53. 

Total  to  1879 $13,000. 

Statement  of  appropriations,  '77,  218. 
Gommerce. 
Justification  of  improvement,  '71,  828;  '75,  ii,  262. 
STATI8TIC8,  '77,  218;  '78,  406;  '79,  357. 
Contracts. 
1875.  Beattie  &  Dresser,  repairing  breakwater,  at  $5.90  per  cubic  yard,  '75,  ii,  261.— 
1876.  J.  H.  Fenner,  dredging  and  filling  between  the  walls  of  dike,  at  37  cents 
per  cubic  yard;  for  depositing  in  deep  water,  at  17  cents  per  cubic  yard,  '78, 
406. 
Abstracts  of  bids,  '75,  ii,  262. 
Engineers. 
Chief  of  Enoineers. 
Eeports,  '70,  31,76;  '71,  86;  '75,  i,  105;  '76,  i,  53;  '77,  48;  '78,  53;  '79,  69. 
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9OUT0POBT  HABBOB,  COlVlf .-Ooutinned. 

Eiii:lneer»— Continned. 
£ngikebbs  in  Charge. 
Mai.  D.  C.  Houston,  1870,  '70^  74. 

Maj.  G.  K.  Warren,  1870-^1.    Reports,  '70,  453 ;  '71,  823. 

M^.  J.  W.  Barlow,  1875-'—.    Reports,  '75,  u,  261;  '76^  i,  a»;  '77,218;  '78|406; 
'79,  354. 
Assistant. 
William  v.  Starr,  Jr.    Report, '76.  i,  239. 
Estimates. 
For  early  projeots,  '71,  826. 
By  Major  Warren,  1871,  for  repairing  and  raising  breakwater,  (9,375 :  fbr  dike, 

12,850,  '71,  827. 
By  W.  W.  Starr,  1876,  for  ohannel  50 feet  by  5  Ibet,  911,055:  or  50  feet  by  4  feet, 
$8,085,  '76.  i,  230. 
Fiaancial  Statements* 
'75,  i,  105;  '76,  i,  229;  '77,  48;  '7^  53;  '79^  357. 

I8^'32.  Breakwater  bmlt,  $10,587,  '70,  463. 

1836.  Repairs, '70,  453. 

1875-76-77.  Breakwater  raised  2  feet,  with  fence  135  feet  by  2.5  feet,  '76, 1,53,29. 

1877-^78.  Breakwater  and  dike  repaired ;  ohannel  dredged  to  60  feet  by  4  feet  from 

outer  beacon  to  breakwater ;  15,000  cubic  yards  remoyed,  '78,  53, 406. 
1878-79.  Operations  suspended,  '79^  59.    History  of  operations  sinoe  1826,  '71, 824 ; 

Physical  Characteristics. 

Described,  '71,  824.    Tidal  observaitioas,  '71,  828 ;  '76;  i,  230. 
Plans. 
History  of  early  plans,  '71, 824. 

By  W.  W.  Starr,  1876,  for  dredging  channel  4  lioet  to  5  feet  deep  and  5aftet  wide, 
'76,  i,  229,230. 

Projects. 

History  of  early  projeots,  '71,  824,825;  '79,  355. 

By  Major  Warren,  1871,  for  repairing  and  raising  the  old  breakwater  and  dike; 

estimated  cost,  $9,375  and  $2,850,  '71,  827. 
By  Mi^jor  Barlow,  1875,  amended  to  repairing  and  raising  bieakwaiter  2  feet  higpier, 

'75,  i,105,ii,261. 
By  Major  Barlow,  1877,  for  repairing  dike  and  dredging  channel  60  feet  by  4  feet ; 

amended  to  100  feet  in  width,  '78,  406;  '79,  59, 35& 
Surveys. 
1826.  By  John  Anderson,  '71,  824. 
1870-71.  Under  direction  of  Major  Houston,  examination  and  snirey,  '70;  31, 76i.  453; 

•71,86. 
1876.  By  W.  W.  Starr,  under  direction  of  M^Jor  Houston,  '76,  i,  229,230. 
Maps. 
Sketch  of  breakwater,  '71,  824,  §2r.    Map  of  the  harbor,  '79,  356. 


SOUTHPOBT  HABBOB,  VSriS.-H^ee  Kenosha  Habbor.) 


SOUTH  BITfiBy  If.  J.— Improvement  ov. 

Appropriations. 

1871 $15,000, '71,80,697. 

1873 5,000, '73,  81,869;  '74,  ii,  144. 

Commerce. 

Statistics,  '71,  699-701. 
Contract. 

1873.  P.  W.  Weyss  <&  Co.,  dredging,  at  38  cents  per  cable  yard,  '73,  869. 
Abstract  of  contract,  '73,  869. 
Abstracts  of  bids,  '71,  697;  '73,  869. 
Engrineers. 
Chief  of  Enqinebrs. 

Reports,  '70,  31,72;  '71,  80;  '72,  77;  '73.  81;  '74,  i,93;  '79,  66. 
I2xgin£er  i2f  Charoe 

liout.  Col.  J.  D.  Kurtz,  1871.    Reports,  '71, 697-701 ;  '72, 781 ;  '73^  869;  '74^  ii,  144 
Assistant. 

George  £.  Brown.    Report,  '71,  699. 
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SOUTH  RITfiR,  N.  J.-Continiied. 

FinaDclal  Statements. 

'71,  80, 6W;  '72,  77,781 ;  '73,  81.869;  •74,  i,93. 
Operatioiis. 

i87(>-'71.  Delayed  by  failaie  to  enter  into  contract,  *71,  607. 
1871-^2.  Dredging  in  progress,  '72,  77, 781. 
1872-73.  Dredffing  in  progress,  '73,  860. 

1873-^4.  Beentts,  a  channel  6  feet  deep  joining  the  South  and  Bazitaa  Bivero,  '74, 
i,  03,  u,  144. 
Physical  Characteristics. 

Described,  '7J,  606-701. 
Plaa. 
By  Lientenant-Oolonel  Knrtz,  1872,  for  short  wing-dam  and  pile  protection ;  may 
be  necessary ;  estimated  cost,  |5,000,  '72,  781. 
PriTate  and  Corporate  VITorU. 
The  New  Jersey  Transportation  Company  made  a  cut  abont  80  feet  wide  between 
Sonth  and  Raritan  Rivers  abont  1831,  '71,  608. 
Project, 
By  Lientenant-Colonel  Kurtz,  1870,  for  a  6-foot  channel  Ihrongh  the  canal  made  by 
New  Jersey  Transportation  Company,  and  throngh  the  shoals  between  the  caniu 
and  Washington,  and  at  the  oenfliienoe  of  the  Bonth  and  Raritan  Rivers  by 
dredging;  estimated  cost,  (13,653.50,  '71, 608. 
Surveys. 
1870.  Under  direction  of  Lieutenant-Colonel  Kurtz.    Report,  '71,  608-701. 
1870.  Under  direction  of  Lient.  Col.  John  Newton,  '79,  66. 


SPUITTEIV  DUlTTIIi  CREEK,  N.  T.— (See  Harucm  Riveb.) 


STATElf  ISIiAlVD  AND  NWIVIT  JERSE¥.— Impboysmkht  or  chaknbl 

BBTWXfiK. 

AppropriatioiMu 

1874 150,000, '74,  i,  06,  ii,  160. 

1876 10,000, '76,  i,  56, 251;  '77,51,252. 

1878 15.000,  '78,  410. 

Conunerce.  ^ 

Changes  in  and  requirements  of,  '76,  i,  251, 255-257.    Cause  of  fcdling  ofiE;  '77,  958. 

Estimated  tonnage,  10,800,000  tons,  '73,  045. 
8TATI8T1C8,  *73,  946. 

Contract. 

1874.  James  D.  Leary,  pile-dike,  at  $18.04  per  linear  foot,  '75, 11,223,224. 
Abstract  of  contract,  '75,  ii,224. 
Abstract  of  bids,  '75, 11,224. 
Eofflneers. 
Chief  of  Ekoineers. 
Reports, '72,  80;   '73.86;   '74,1,06,  '75,1,103;  '76,1,56,251;  '77,51;  '78,56; 
'79,  64. 
BoAKD  OF  Engineers. 
Convened  at  New  York  May  12, 1875 ;  recommend  dredging  to  depth  of  11  feet. 

Report, '76,  i,  252. 
(Colonel  Tower  and  Lieutenant-Colonels  Wright,  Kurtz,  and  Newton.) 
Engineers  in  Charob. 
Lieut.  Col.  John  Newton,  1873-^—.    Reports,  '^3,  043;  '74,  ii,  168;  '75,  ii,  223; 

•76,  L  250,257;  '78,418;  '79,  302. 
Capt.  James  Mercnr»  in  temporary  charge,  '77,  i,  223.    Report,  '77,  252. 
Assistant. 
Julius  H.  Striedinger,  '73,  043. 
Estimates. 
By  Lieutenant-Colonel  Newton,  1873,  for  temporary  improvement,  $102,491.60 ;  for 

permanent  improvement,  $443,210,  '73,  045. 
By  Board  of  Enfi^neers,  1675,  for  dredging  to  11  feet  in  depth,  $40,480,  '76, 1, 56, 250, 

256;  '77,25*^;  '79.392. 
By  Lieutenant-Colonel  Newton,  1870,  to  complete  existing  project,  $15,480,  *79,  64. 
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STATEN  ISI^AlfD  AND  NEW  JERSEY— Continaed. 

Financial  Statements* 

•74.  i,96,ii,  169;   '75.  i,  103,  ii,  224 ;  '76.1,56,251;  '77,51,252;  '78,57,419;   '79^ 
64.392. 
Operations. 
1874-^5.  2,237  linear  feet  of  south  pile-dike  built  by  contraot,  '75,  u,  223. 
1875-79.  Operationa  suspended,  '76^  i,250;  '77,  51,252;  '78,  56,4J8;  '79,  64,392. 
Piiysical  Characteristics. 

'73,  943,944;  '76, 1,853,254. 
Projects. 
By  Lieutenant- Colonel  Newton,  1873,  for  a  temporary  improvement  by  dre^^ing,- 

for  permanent  improvement,  diking,  and  dredging,  '73,  944,945 ;  '76.  1,  S»l. 
By  Board  of  Engineers,  1875,  for  dredging;  estimated  coat,  {40,480,  '76^  U  ^56. 
Survey. 
Under  direction  of  Lieutenant-Colonel  Newton,  by  J.  H.  Striedinger,  E.  Gieaeler,  and 
M.  Lacy.    Beport, '73,  943. 


STAUNTON  RITEBy  VA.—Impboyembnt  or. 

Appropriation. 

1879,  $5,000,  '79,86. 
Commerce. 
Justification  of  Improvement,  '79,  624. 
Statistics,  '79,  GZS. 
Engrineers. 
Chief  of  Engineebs. 

Reports,  '78,  75;  '79,  86,88. 
Engineer  in  Charge. 
S.  T.  Abort.,  U.  S.  C.  E  ,  1878-^—,  '78,  75.    Beport,  '79,  621. 
Financial  Statement. 

'79,86,622. 
Physical  Characteristics. 

General,  '79,  622.    Floods,  '79,  623.    Bars,  '79,  623. 
Private  and  Corporate  IVork. 
About  $10,000  expended  by  Charles  Bruce  for  the  improvement  of  the  navigatiaii  of 
the  river,  '79,  623. 
Project. 
By  S.  T.  Abert,  for  dredging,  rock  excavation,  and  construction  of  lateral  or  spur 
dams  of  crib-'v^ork  or  stone,  at  an  estimated  cost  of  $35,160,  '79,  86,623,624. 
Surv^ey. 
1878-79.  By  8.  T.  Abert,  U.  S.  C.  E.,  an  examination  of  the  river  between  Brook  Neal 
and  Roanoke  Station,  on  the  Richmond  and  Danville  Railroad.    Report,  '79^  6^ 


STONINGTON  HARBOR,  CONN.— Improvement  of. 

Appropriations. 

1827  (survey) $200  00,    Act  of  March  2. 

1828 20,000  00, '79,  327. 

1830 16,491  67, '79,  327. 

1834 262  16.    Act  of  June  27. 

1873 25,000  00, '73,  90. 

1874 20,000  00, '74,  i,  100. 

1875 25.000  00, '75, 1,  103. 

1878 40,000  00, '78,51. 

1879 37,500  00, '79,  57. 

Total  to  1879 $184,453  83. 

Lists  of  appropriations,  '76,  i,  223 ;  '77.  210;  '78,  394;  '79,  326,  328. 
Commerce. 
Justification  of  improvement,  '72.  918,  920,  921 ;  '73,  89;  '76,  i,  222;  '77,  210;  'Tfl^ 

393; '79,  329. 
Statistics,  '71,  828;  '72,  918;  921,  922;  '73,  981;  '74,  ii,  247;  '75,  ii,  239;  '76,  u, 

223;  '77,  209,  210;  '78,  394;  '79,  329. 
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STOlVINGTOHr  HARBOR,  CONIV.— CoDtinned. 


Contracts. 


Tear. 

Contraoton. 

Contract  for— 

1873 
1874 
187S 

S.  F.  Shelbonrne 

M.  F.Bndnard 

J.  S.  Schuyler 

I.  A.  Bylrester 

Dredging  91.087  cable  yards,  at  20  cents 

Dredgine  1 18,422  cubic  yards,  at  16^  cents 

Famishing  stone  for  breakwater 

'73,»81;  '74,ii.247. 
'75,  ii,a»j'*6, 1,222. 
'76,1,228. 
'79, 325. 

1878 

do  ..r 

AbBtracta  of  bids,  '73.  981 ;  '75,  ii,  238,  240 ;  '79,  325. 
Docmneiit.    (Not  in  reports. ) 
Report  of  Lieut.  J.  Prescott  to  Lieut.  Col.  J.  Andrews,  dated  December  1,  1827 ;  re- 
ferred to,  '72,  919. 
Engrineers. 
Chisf  of  Enoineebs. 
Reports,  '71.  86;  '72,  85;  '73,  90;  '74.  i,  100;  '75,  i,  103.;  '76,  i,  51;  '77,  46;  '78. 
51 ;  '79,  56. 
Board  of  Engineers. 
Convened  at  Stonington,  Conn..  June  29,  1875.    As  a  result  of  its  considerations 
the  board  submitted  three  plans :  (1)  for  a  breakwater  extending  about  2,000 
feet  in  a  southeasterly  direction  from  vicinity  of  Wampasset  Point;  (2)  for 
breakwater  off  the  southern  end  of  Penguin  Snoal,  providing  a  small  exterior 
harbor ;  (3)  for  a  breakwat^  along  the  southern  edge  of  Penguin  Shoal,  covering 
interior  waters  only.     Report,  '75,  ii,  243. 
(Lieutenant-Colonels  Wright,  Newton,  Thom,  and  Kurtz,  and  M%jor  Barlow.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  Anderson,  1827,  '72,  919. 

M^.  G.  K.  Warren,  1871-74.    Reports,  '71.  828 ;  '72,  917 ;  '73,  981 ;  '74,  ii,  246 
Mig.  J.  W.  Barlow,  1874-^—.    Reports,  '75,  ii,  238 ;  '76,  i,  222 ;  '77,  209 ;  '78,  393 ; 
'79,  325. 
Assistants. 
Lieut.  J.  Prescott,  1827,  '72,  919. 
J.  H.  Dager.    Report,  '72,  919. 
H.  A.  Bentley.    Report,  '74,  ii,  247. 
G.  C.  Almy.    Reports,  '75,  ii,  240 ;  '76.  i,  222 ;  '79,  329. 
Estimates. 
By  J.  H.  Dager,  in  accordance  with  plan  No.  1  (see  Plans),  $139,205 ;  No.  2,  $100,214.40; 
No.  3,  $51,579 ;  No.  4,  $21, 186.    For  removal  of  breakwater,  $180,989.60.    For  con- 
struction of  a  jetty,  $20,000,  '72,  919-921. 
By  Major  Warren,  for  a  breakwater  and  jetty,  $420,000,  '72.  85,  918. 
By  Board  of  Engineers,  1875,  for  breakwaters,  $182,000  and  $125,000,  '75,  ii,  245, 246. 
By  G.  C.  Almy,  for  a  breakwater,  $150,000,  '79,  326,  331. 
Financial  Statements* 
'73,  90,  981;  '74,  i,  100,  ii,  247;  '75,  i,  103,  ii,  240;  '76^  i,  52,  223;  '77,  46,  210;  '78. 
51,394;  '79,57,328. 
Operations. 


Year. 

Breakwater. 

Dredging. 

Remarks. 

Beferenoeo. 

Lin.  ft. 

Stone  nsed. 

1828- '84 

740 

Tom. 
82.268 

Oub,yds. 

According  to  Lieutenant  Prescott's 
project 

'72,918;  '79,827. 

'74,  ii,  247. 
'75,11,288. 
'76,1,222,228. 

'77,46. 

1873-74 

91,087 
63.562 
64,860 

1874-75 

1875-76 
187e^'77 

*770 

14,507 

According  to  prqjeot  of  Board  of  En- 
gineers. 
Ormrations  susnended. ............... 

1877-73 

do 

'78,  51. 

1878-79 

682 

85.746 

'79,  57,  880. 

*  Given  as  750  feet.  '79,  330. 
History  of  operations,  '79,  326. 
Physical  Ciiaracteristics. 

Gf  harbor  bed,  '75,  ii,  240;  '79,  330.    Tides,  '72,  919;  '74,  ii,  246;  '79,  326. 
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STONINCSTOM  UARBOB,  CONJV.—ContlDiied. 

Plans. 

By  J.  H.  Dager:  (1)  for  dredging  the  harbor  above  the  steamboat  wharf  to  a  dflpUi 
of  15  foet  at  mean  low- water ;  (2)  for  dredging  Penguin  Shoal  entirely ;  (3)  for 
dredging  Penguin  Shoal  partially ;  (4)  for  dredging  a  channel  500  feet  wide 
from  the  breakwater  to  the  steamboat  wharf,  '72,  919,  920.  For  n-moTal  of 
breakwater,  extension  of  900  feet,  and  construction  of  a  jetty  from  Wampaaaet 
Point ;  modified  by  Mi»or  Warren  to  extend  the  breakwater  i.OOO  feet,  '72,  918, 
920,  921. 

By  Ms^or  Warren,  for  a  breakwater  from  Stonington  Point  2,000  feet  long  and  20 
feet  wide  on  top ;  also  for  a  sea-wall  at  Wampasset  Point,  '72,  85,  91H.  For  a 
breakwater  in  three  sections :  (1)  one  portion  extending  from  Stonington;  (2) 
one  portion  extending  from  Wampasset  Point,  leaving  an  opening  between  shore 
and  shore  end  for  a  channel ;  ^3)  a  detached  breakwater,  covering  the  open  dis- 
tance between  the  ends  of  sections  1  and  2,  '75,  ii,  247. 

By  Board  of  Engineers,  1875,  for  3  breakwaters :  (1)  (see  Projects) ;  (2)  off  the  south- 
ern end  of  Penguin  Shoal,  providing  a  small  exterior  harbor;  (3)  along  the 
southern  edge  ot  Penguin  Snoal^  covering  the  interior  waters  of  the  harbor  enly 


(see  Board  of  Engineers),  '75,  ii,  244. 


By  6.  C.  Almy,  for  a  breakwacer  at  Bartlett's  Reef  3,000  feet  in  length,  '79,  331. 
Recommended  by  engineer  in  charge,  '79,  326. 
Private  and  Corporate  IVork. 

Remonstrance  of  citizens  against  the  oonstmotion  of  a  breakwater  acrosa  Penguin 
Shoal,  '75,  ii,  242. 
Projects. 
By  Lieutenant-Colonel  Anderson,  1827,  for  a  breakwater  740  feet  lon^,  20  feet  wide 
on  top,  subsequently  modified  to  a  width  of  12  feet,  at  a  total  estimated  cost  of 
$44,337,  '72,  920  ;  '79,  327. 
By  Major  Warren,  for  dredging  a  channel  between  the  breakwater  and  the  stoara- 
boat  wharf  to  a  depth  of  12  feet,  at  an  estimated  cost  of  |51,368.50,  '72,  919; 
'73,  980.    For  a  breakwater  across  the  bnd  of  Penguin  Shoal,  1,200  feet  long,  of 
riprap  granit<e,  at  au  estimated  cost  of  $96^000,  '74,  ii^  246. 
By  Board  of  Engineers,  1875,  for  a  breakwater  rrom  the  vicinity  of  Wampasset  Point, 
to  extend  southeast  a  distance  of  about  2,000  feet,  and  estimated  to  cost  ^31,000, 
•75,  ii,  244,  245,  246.    Approved,  '75,  ii,  243. 
Secretary  of  l¥ar. 
Approves  the  recouimendation  of  the  Chief  of  Engineers  and  also  of  the  Board  of 
Engineers  (see  Projects),  '75,  ii,  243. 
Surveys. 
1827.  By  Lieut.  J.  Prescott,  '72,  919. 
1839.  Included  in  Cojist  Survey,  '72,  917. 
1871.  By  J.  H.  Dager.    Report,  '72,  919. 
Maps. 
Diagram  of  a  breakwater  proposed  by  Major  Wanen,  '75,  ii,  247.    Map  of  the 
harbor, '79,  328. 

[L.  J.  O.] 


STOJVO  RITER,  S«  €•— Improvement  of. 


Appropriation. 

1872.  Urn 


jnexpended  balance  of  appropriation  for  Town  Creek  reappropriated  by  act 
of  June  10,  1872,  $2,845.74,  '73,  68,  733. 
Contract. 
1872.  J.  Griffin,  removing  obstructions,  $2,243.95,  '73,  732. 
Abstract  of  bids,  '73,  733. 
Engineers. 
Chief  of  Emoinebrs. 

Report,  '73,  68. 
Engixkkr  in  Chaboe. 
Maj.  Q.  A.  Gillmore.    Report,  '73,  732. 
Financial  Statement* 

'73,  68. 
Operations. 
1872-73.  Removal  of  3  wooden  vessels  and  500  tons  of  sunken  lotm  beiwwn  Cluuifli- 
ton  and  Port  Royal,  '73,  68,  732. 
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STUBOEON  BAT  CAJKAEi,  WI9.~Harbor  of  retafl^e  at  entrance. 

Aapropriattoas. 

1873 $40,000/73,193. 

ia74 10,000,  »74,i,  38. 

1878 30,000,  '78,  114. 

1879 30,000/79,153. 

Total  to  1879 «110,000. 

Title  of  appropriation  for  1876  changed  from  that  need  previonalyy  '78, 1148. 
Commerce. 
General  statement  of  expected  benefits  to  commerce  from  canal.  '72,  173.    UtiUty 
of  harbor  work  entirely  dependent  on  completion  of  canal,  '74,  i,  142:  '75^  i,  19/ : 
•78, 1148. 
Contracts. 
1873.  William  £.  Strong,  for  building  |>ile  pier.  '76,  ii,  345.— 1874.  William  £. 
Strong,  for  bailding  pile  pier,  '7$  li,  345.-'187d.  Troman  and  Schroeder,  fur 
bnilding  crib  pier,  '79,  1488. 
Abstract  of  proposals,  '79, 149"^. 
Engineers. 
Chdef  or  ENonnEKRS. 

Beports,  '72, 35;  '73, 32;  '74,  i,  38;  '75,  i,  42;  '76,  i,95;  '77, 99;  '78, 114;  '79, 152. 
ENounosBfl  IS  Charob. 
Mig.  D.  C.  Houston,  1878-^5.    Beports,  '73,  198;  '74,  i,  141 ;  '76,  ii,  344. 
liiS.  H.  M.  Bobert.,  1876-^—.    Beports,  '75,  i,  197 ;  '76,  ii,  344 ;  '77, 856 ;  '78, 1146, 
1150;  '79,  1488. 
Assistants. 
William  T.  Casgrain  (survey ).    Beport,  '72,  172. 
W.  H.  Hoarding.    Beports,  '74,  i,  141 ;  '75,  i,  197. 
Louis  T.  Schermerhom,  '79,  1490.    Bepoit,  *79, 1493. 
Bsttmates. 
By  Mi^or  Houston,  for  two  piers,  each  about  1,200  feet  long,  with  dredging,  f  120,000, 
'72,  172 ;  '73, 199 ;  additional  to  {40,000  appropriated,  '73,  32.    '^tal  increased 
to  $180,000,  '74,  i,  142. 
By  W.  T.  Cfasgrain,  for  canal  on  Thompson's  route  of  1867,  #726.950,  '72,  174. 
By  W.  T.  Casgralb,  for  canal,  Casgrain's  route,  $629,300,  '72, 174;  transmitted  by 
Mi^or  Houston,  '72,  172. 
Financial  Statements. 

•73,  199;  '74,  i,  142 ;  '75,  i,  1P7;  '76;  ii,  344;  '77,  856;  '78, 114,  1148;  '79,  153,  1491. 
liOglslation. 
Act  of  April  10,  1866,  granted  200,000  acres  of  public  land  to  the  State  of  Wisconsin 
to  aid  said  State  in  constructing  and  completing  a  breakwater  and  barbor 
and  ship-canal  to  connect  the  waters  of  Green  Bay  with  the  waters  of  Lake 
Michigan,  to  be  completed  in  three  years.    Minimum  width  of  canal,  100  feet, 
and  depth  of  water,  13  feet. 
Act  of  March  1. 1872,  extended  the  time  for  completion  to  April  10,  1874. 
Act  of  March  3.  1871.  directed  Secretary  of  War  to  cause  a  survey  to  be  made  for 
ship-canal  from  tne  head  of  Sturgeon  Bay,  Wisconsin,  on  the  line  now  opened 
across  the  portage    *    *    *    to  the  shore  of  Lake  Michigan,  with  estimate  for 
constructing  the  same  100  feet  wide  and  13  feet  deep. 
Discussion  of  legislation  by  United  States  and  State  of  Wisconsin  in  regard  to  canal 
work,  '78,  1147,  1150.    Land-grant  appraisement,  '78,  1150.     Majority  and 
minority  reports  of  the  committee  on  State  alfairs  of  Wisconsin  assembly,  Feb- 
ruary 21,  1879,  on  management  of  canal  company,  and  reciting  history  of  legis- 
lation relating  thereto,  '79,  1494. 
Act  of  Wisconsin  legislature  March  4,  1879,  to  secure  proper  completion  of  canal, 
79,  1505. 
Operations. 


North  pier. 

South  pier. 

Bamsrka. 

Yew. 

Cribe. 

Me 
pier. 

Cribe. 

POe 
pier. 

197»-'74 

No. 

L./t 

^7^ 
82 



No, 

L./L 

^7^ 

82 

^4, 1,  88.  141. 
'76;  1,187. 

78, 114, 1147. 

1874- *75 

Benched  IH  feet  water.    Hera  pwfelaJly 

reflUed. 
Piers  partially  refilled  on  outer  ends  — 
HouM  built  at  coat  of  875 

1877-78 

1878-79 

4 

200 

1 

50 

'79, 1488. 

34  £N 
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Operations—Continued. 
Lists  of  materials  and  prices.  '75,  i,  199 ;  '79,  1493.    Method  of  boilding  pile  pier 
described,  '74,  i,  141.    History  of  work  by  M%i.  D.  C.  Hooston,  '76^  ii«  344. 
Physical  Characteristics. 

'72,  173,  175.    Results  of  the  first  pier  work  on  the  shore  line,  '74,  i,  142.     Geo- 
logical formation,  '76,  ii,  344.    Unprotected  sides  of  canal  will  probably  esose 
a  redaction  in  its  depth,  '78,  1147 ;  '79,  1493. 
Private  and  Corporate  IVorh. 

Canal  company  commenced  work  in  1872,  '73, 199,  according  to  plan  Indicated 

in  Msjor  Houston's  report,  '72,  171. 
1872-'73.  Summit  cut  down  from  28  to  13  feet  above  lake,  '73,  199. 
1873-^4.  One-fourth  the  work  done,  '74,  i,  142. 
1874.  Suspended  work,  '75,  i,  42. 

1877.  Canal  company  resumed  work,  '77,  99. 

1878.  Junction  effected  between  waters  of  lake  and  bay,  '79, 1493.  Canal  be- 
came closed,  preventing  rapid  prosecution  of  harbor  work,  '79,  1489. 

1879.  Canal  probably  permanently  opened,  '79,  1490. 

Discussion  of  probable  future  of  canal,  its^defects,  depth,  relations  to  United 
States  work,  '78;  1147,  1149;  '79,  1493.  Land-grant  appraisement,  '78, 1150. 
Current  observed  in  canal ; — ^its  effect  on  the  banks,  '79,  1490,  1493.  Report 
of  William  T.  Casgrain,  chief  enspneer  canal  company,  on  probable  work  to  be 
done,  '78, 1151.  Import  of  John  Nader,  State  inspector,  on  work  of  canal  com- 
pany, '78,  1152.  Beport  of  committee  on  State  affairs,  Wisconsin  assembly, 
on  the  manai;ement  of  the  canal  company,  '79,  1494 ; — minority  report,  *79, 
1499. 

Project* 
By  Maj.  D.  C.  Houston,  1871,  for  two  piers  to  protect  the  entrance  to  the  canal  on  Lake 
Michigan,  each  pier  beginning  at  a  point  on  the  shore  line  425  feet  fh>m  the  axis 
of  the  canal,  extending  into  the  lake  and  narrowing  to  250  feet  at  the  outer 
ends,  each  about  1,200  feet  long,  and  extending  to  the  18-foot  curve; — to  cost, 
with  dredging,  $120,000,  '72,  171;  '73,  199;  '74,  i,  144;  increased  to  $180,000, 
•74,  i,  141.    The  harbor  of  refuge  is  in  Sturgeon  Bay,  '74,  i,  142. 

!C(vrvey. 
Jfor  a  Hhip-canal  100  feet  by  13  feet,  and  estimates,  called  for  by  act  of  March  3, 1871, 
made  by  William  T.  Cosgrain  in  season  of  1871,  under  orders  from  Mi^.  D.  C. 
Houston.    Map  and  report  destroyed  in  Chicago  fire,  October  9  and  10,  1871. 
Report  of  Maj.  Houston,  '72,  35,  171 ;  of  William  T.  Casgrain,  '72,  172. 

Jketch  showing  state  of  work  in  1878,  '78,  1152. 

[S.O.L.P.] 


(SULLIFAIV^S  RITEB  AND  FALLS,  ME.-Imp&ovemext  of. 
.AKproprialloas. 

1W71.. f  10, 000, '71,88. 

1872 25,000,  '72,  87. 

(Commerce* 

Justification  of  improvement,  '71,  839,  etseq^ 
Statistics,  '71,  S'A. 
Oontraets. 
1871.  With  6.  W.  Townsend,  for  the  removal  of  Hatcher's  Rock  and  bridge  piers. 
•71,  835.— 1H72.  With  G.  W.  Townsend,  for  the  removal  of  bridge  piers  and 
ledges,  '73,  1057.— 1874.  With  Edouard  M.  Le  Prohon,  for  rock  excavation,  '74, 
ii,  299. 
Abstract  of  bids,  '73,  836. 
Abstract  of  contracts,  *71,  836. 
JBagrineers. 
.Chief  of  Enqinbers. 

Reports,  '70,  31,  83;  -7^.  88;  '72,  87;  '73,  95;  '74,  i,  105;  '75,  i,  112. 
.Engineer  in  Charge. 

Lieut.  Col.  George  Thom,  1870-^75,  '70,  83.    Reports,  '71,  8:J4 ;  '72,  927 ;  '73, 1056; 
•74,  ii,  298;  '75,  ii,  385. 
jPinancial  Statemenis. 

•71.  88,  835,;  '72,  87,  927;  '73,  95,  1057;  '74,  i,  106,  ii,  298;  '75,  i,  113,  u,  387. 


BIVEBS  AND  HAKBORS.  531 

SUlil^ITAN'S  BIVEB  AND  FAIiliS,  MB.-<!ontinued. 
Operations. 


Year. 

Bock  excaration  at— 

Bemaiks. 

Befennces. 

Hatoher'a  Itook. 

Other  ledgea. 

1870-71 

130 
140 

OuMcuardt. 

*71,835. 

1871-72 

'72^026. 

187S-'73 

'73,  05,  lOOT. 
74,  ii,  296. 

1873-74 

147 

85 
106 

1874-76 

75,  ii,  388. 

Physical  Ciiaraeteristlcs. 

Described,  '71,  88,  834  et  seq. 
Project. 

By  Liea tenant-Colonel  Thorn,  for41ie  removal  of  Hatcher's  Bock,  ledges,  and  bridge 
piers,  at  an  estimated  cost  of  $44,000,  '71,  835,  838. 
Sarveys. 
1870  and  1873.  Under  the  direction  of  Lientenant-Colonel  Thorn,  '74,  ii,  299.    Be- 
port,  '71,  836. 


SITIVFIiOlFEB  RITER,  IfllSS.— Impboyement  of. 

Appropriatioii. 

1879,  $20,000,  '79,  116. 
Commerce. 

Statistics,  '79,  984,  986. 
Engineers. 

Chief  of  Engineebs. 

Reports,  '78,  88;  '79,  116,  117. 
Enginbbb  in  Chaboe. 

Capt.  W.  H.  H.  Benyaurd,  '78,  88;  '79,  112,  117.    Report,  '79,  970,  983. 
Assistant. 
J.  M.  Searles,  '79,  982. 
Piiysical  Characteristics. 

Described,  '79,  983.    Obstructions,  '79,  l>83,  984. 
Project. 
By  Captain  Benyaurd,  1879,  for  removal  of  obstructions  and  leaning  trees  from 
lower  part  of  river  and  the  construction  of  wine-dams  at  Oliphant's  Bar  and 
Muscle  Shoals;  estimated  cost,  $66,000,  '79, 116,  ^0. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78b  88. 

1879.  Examination  completed  by  J.  M.  Searles,  ^79, 117,  982. 


SUPERIOR  BAT,  IIFIS.— Improvement  of. 
(See  also  Duluth  Habbor  and  Scperior  City  Habbor.) 

Appropriation. 

1873,  $100,600,  '73,  30;  but  $22,628.16  expended,  '74,  i,  132. 
Contract. 
With  Dodffe  &  Moses,  May  31, 1873,  dredging  in  Bay  of  Superior,  at  18^  and  28  cents 
per  cubic  yard,  73,  131,  132. 
Engineers. 
Chief  of  Engineers. 
Reports,  '73,  30;  '74,  i,  35.    Decision  on  report  of  Board  of  Engineers,  '73,  130. 
Orders  a  special  survey  by  Major  Houston  and  a  civil  engineer  appiointed  by 
the  governor  of  Wisconsin,  '73,  148.    Rei>ort  to  Secretary  of  War  on  survey  by 
Major  Houston  and  Mr.  W.  H.  Newton,  civil  engineer,  '73,  137. 
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SVFliBIOH  BAY,  imu-Omidnned. 

£  afflaeerft— Gontinaed. 
Board  of  Enoinsebs. 
Conyened  at  Chicago,  111.,  April  16,  1873.    Recommended  a  certain  order  for 
ezpenditareof  the^lOO,000 appropriated,  '79, 1474.    Report,  '73, 129.    Decision 
of  Chief  of  Engineers,  '73, 130. 
(Colonel  Macomh,  Lieatenant-Colonel  Tower,  and  BC^Jors  Weitzel,  Honston,  and 
Farqnhar.)    * 
Enoineebs  in  Charge. 
Mm.  D.  C.  Houston,  1873.    Report,  '73,  141, 148. 
M^.  F.  U.  Farquhar,  1873.    Report,  '73,  128, 132. 
Assistants. 
John  Pierpont,  1873.  on  special  survey.    Report,  '73,  1G2. 
Joseph  P.  Frizell,  historical  sketch  of  the  work,  '79,  1470. 
Estimates. 
By  Major  Farqnhar,  for  repairs  of  dike,  $55,000,  '73,  132 ;  |87,199,  '74,  t,  133.    For 
dredging,  f  100,000  in  addition  to  |100,000  appropriated,  '73.  132. 
Flaanelal  Statements. 

'73.132;  '74,  i,  132. 
Operations.    (See  also  Surrey.) 
Historical  sketch,  '79,  1470. 

1S73.  Dredging  commenced  in  channel  from  deep  water  to  Quebec  Wharl    An  open- 
ing was  made  in  dike  and  two  protection  cribs  placed  therein,  '73,  132. 
Statement  of  dredging  done  in  1873,  '74,  i,  132. 
Phsrsteal  Characteristles. 
Mean  water  level  of  Superior  Bay,  '73, 140.    Physical  geography  of  west  end  of 
Lake  Superior,  '73,  141 ;  '79,  1471. 
Project. 
By  Board  of  Engineers,  for  a  channel  200  feet  wide  and  13  feet  deep,  from  the  < 


channel  in  Superior  Bay  1o  Quebec  wharf,  Superior  City,~an  opening  to  be 
made  through  the  dike,  '73,  130. 
Secretary  of  War. 
Letter  to,  ftom  Gov.  C.  C.  Washburn,  of  Wisconsin,  appointing  Mr.  W.  H.  Newton, 
of  Minneapolis,  Minn.,  as  engineer  on  part  of  State  of  Wisconsin  to  make  spe- 
cial survey  of  Superior  Bay,  etc.,  '73,  149. 
Surveys. 
Observations  made  on  currents  and  water  levels/'72, 106. 
Special  survey  by  Mig.  D.  C.  Houston  and  Mr.  W.  H.  Newton,  C.  £.,  at  request  of 

governor  of  Wisconsin,  '73,  137,  et  eeq,;  '79,  1474.    Mr.  Newton's  criticism  of 
[ajor  Comstook's  tide-gauge  record.    Letter  from  Mi^or  Comstock,  '73,  139. 
Major  Houston's  report,  '73, 141, 148.    Assistant  John  Pierpont's  report,  '73,  lfl2. 
Report  of  Mr.  W.  H.  Newton,  C.  E.,  to  Secretary  of  War,  '73,  173. 
Survey  ordered  by  act  of  March  3,  1879,  to  determine  the  best  and  most  eoonomieai 

plan  for  harbor  Improvement  for  the  head  of  Lake  Superior,  '79, 196,  1469. 
Maps. 
List  of  maps  accompanying  reports  on  the  special  survey,  '73,  155. 

[a  o.  L.  p.] 


SUPERIOR  GIT¥  HARBOR,  1¥IS.,  natural  entrance  to  Bay  of 

Superior.— iMPRovsMKNT  of. 

Anproprlations. 

1867 163,000, '67.  20;  '60,26. 

1869  (allott^) »44, 550,  '69.  22. 

1870 40,000, '70,  33. 

1871 60,000, '71,30. 

1872 50,000,  '72,30. 

1875  (allotted) 5,433,  '76.  i,  40. 

1876  (allotted) 3, 000,  '76,  i,  36,  93. 

1878 3.000, '78.  112,1128. 

1879 5,000, '79,  150. 

Total  to  1879 $273,983 ;  and  $63,950,80  from  the  appropriation  of  1873  fta 

Superior  Bay,  '74,  i,  132. 

^Called  $45,000,  '70, 127 ;  '74,  i,  182. 
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Al 


Statements  of  appropriations,  '74,  i,  132;  '78,  1129;   '79, 1470. 

Bemarks  on  want  or  conaistenoy  and  nnifonnity  in  making  appropriations,  '68»  79. 

Commerce. 

Commeroial  importance  as  a  ftitnre  railroad  center,  *67, 60 ;  '68»  81 ;  '73, 128.  Com- 
merce requires  depth  of  16  feet  at  mean  low-water,  *67,  252. 
STATisncs,  '67,  62,  eS;  '68,  83;  '70,  90;  '72, 112;  '74,  i,  133;  '79. 1469, 1470. 
Contracts. 
1867.  R.  G.  Cobnm,  timber.  '67,  62.— 18b7-'6d.  Peter  White,  iron  bolts  and  spikes, 
'67,  57,  62;  '68,  83.  Cobnm  d&  Ray,  framing,  '67,  57 ;  '68»  83.    David  Smoke, 
materials,  '67,  57,  62;  '68,  83.— 1869.  R.  G.  Cobnm,  materials  and  labor,  '69, 
72.    H.  M.  Peyton  &  Co.,  bmsh-work,  '76,  ii,  319. 
Proposals  for  stone  |5.15  to  $13.95  per  cord,  '74,  i,  134.    Proposals  for  protection, 
'76,  ii,  319. 
Enyineers. 
Chief  of  Enginebbs. 
Reports,  '66,  iii.  9;  '67,  20,  252 ;  '6a  26 ;  '69,  23;  '70,33, 127;  '71,  30;  '72,  29; 
'73,  30;  '74,  i,  35;  '75,  i,  40;  '76,  i,  93;  '77,  97;  '78,  112;  '79,  150. 
Board  of  Enginbbbs. 
Conyened  at  Chicago,  m.,  April  16, 1873,  to  consider  and  report  on  best  mode  of 
applying  appropriation  of  March  3,  1873.    Recommended  (1)  completion  of 
piers  at  Dotn  Superior  entrance  and  Dnlath  Canal,  with  dredgmg  at  both  en- 
trances ;  (2)  dredgring  channel  in  Superior  Bay  from  the  natural  entrance  to  the 
docks  of  Superior  City  and  Duluth.    Report,  '73,  129. 
(Colonel  Macomb,  Lieutenant-Colonel  Tower,  and  Majors  Weitzel,  Houston,  and 
Farquhar.) 

M%i.  W.  F.  Raynolds,*  1866-^67,  '66^  iii,  8.    Reports,  '66,  iv,  87;  '67,  256. 

Maj.  J.  B.  Wheeler7l867-.»70.    Reporto,  '67,  55;  '68,  79;  '69,  71. 

Mig.  D.  C.  Houston,  1870-73.    Reports,  '70,  89;  '71,  108;  72,  111. 

Maj.  F.  U.  Farquhar,  1873-^8.    Reports,  '73,  128,  131;  '74,  i,  132;  '75,  i,  183; 

'76^  ii,  319;  '77,  837 ;  '78, 1128. 
Capt.  Chailes  J.  Allen,  1878-^— ,    Report, '79, 1468.     ' 

Henry  Bacon,  1807.    Reports,  '67,  60 ;  '68»  80;  '69,  71. 

£.  C.  Clark,  1868,  forenum,  '68»  82. 

J.  B.  Schrom,  1868,  foreman,  '68,  82. 

Capt.  J.  W.  Cuyler,  1869,  '69,  23,  71. 

Capt.  A.  M.  MUler.    Report, '72,  HI. 

James  P.  Frizell,  histoncal  sketch  of  the  work,  '79, 1470. 

By  Maior  Raynolds,  for  two  pile  piers  5,000  feet,  $178,000,  '66»  iii,  10,  iv,  89;  with 
2,000  feet  single  row  of  pUing,  $145,500,  '66,  it,  89;  200  feet  longer  on  each 
pier,  125,000/67,  256. 

By  Henry  Bacon,  for  4,300  feet  crib  piers  20  feet  wide,  with  42,000  cubic  yards 
dredging,  (309,716,  '67,  62;~for  cut  through  Minnesota  Point  (110,000  cubic 
yards  dredging)  and  3,000  feet  crib  piers  W  feet  wide,  |252,780,  '67,  6^;— for 
crib  piers,  one  to  18  feet  water,  and  stone  protection  to  beach  at  Minnesota 
Point,  1263,300,  '68»  26,  84.  Estimates  diminished,  with  reasons  therefor, 
'68^83. 

By  Maj.  J.  B.  Wheeler,  for  completion  of  the  work,  1869 ;  extension  of  piers,  $155,300, 
'69  73*  '70  90. 

By  Major  Houston,  additional,  $10,000,  '72,  111. 

Expenditures. 

Actual  expenditures  to  1874  at  natural  entry,  $299,322.64, '74,  i,lS^  and  in  dredg- 
ing from  the  natural  entry  to  the  docks  of  Superior  City,  $22,628.16,  '74,  i,  12Si. 
Total  expenditures  to  June  30, 1879,  some  $334,000,  '79, 1475. 

Financial  Statements. 

'68.  26;  '69,  24;  '70,  33,  90;  '71,  30;  '72,  30,  113;  '73,  30, 131;  '76,  i,  93;  '77,  97, 
839;  '78,112,1128. 
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SVPKRIOR  €IT¥  HABBOB,  Wn.--Contii»ied. 

as. 

istorical  sketch  of  operationB,  '79,  1470. 


Operations. 

His 


HOBTH  PUB. 

SOUTH  PUB. 

Bematks. 

1 

Year. 

MlxmeooU. 

WiflconBin. 

Bout. 

Total 
length. 

BnUt. 

Total 
length. 

1807- '08 

820 
82 
708 
708 
200 

1,088 
1.120 
1.888 
2,060 
2,860 

Lin.ft. 

Lin.  ft. 

at  Minneaota  Point  aa  em- 
bankment to  close  outlet 
178  ffmt  w^nfi^-dam  built 

F€€L 

W,  61; '74,1132; 
'68, 812;'®,  28. 

70,  89. 

10O&-'89 

32 
006 
90 

82 

040 

786 

1,020 

r%712 

1808-70 

1870- 71 
1871-  72 

Scvaptng  in  channel .......... 

"io" 

12 

'71,30;  '79,1431. 
'72,  30,  111. 
'73,  80,  131- 
'74,  i,  132,  m. 
'75  Jm 
'76,  i,  98.  il,  310. 

'77,  i,  97. 
'78,  112,  1128. 

1872-78 
1873-74 

Scraping 

1874-76 

do 

^ 

1875-70 

300 

720  feet  brush  protection  of 

beach. 
Bepaira  to  north  pier 

1870-77 

1877-78 

A  brush  and  stone  protection 
built  at  the  «' opening  "  on 
Minnesota  Point,  and  re- 
pairs to  outer  cribs. 

8,000  willows    set    out    on 
beach;  dredging. 

10 

1878-70 

'79,1468. 

*  042  feet -f  160  feet  tStatedas2,066feet  in  '74, 1, 183,  and  '79, 1409, 1474. 

Biturni  of  operations  to  1875. 


Piers.    Dredging.    Bock-work.         Cost  Beferenees. 


Original  estimate . . 

Work  done 

Work  done,  1879... 


FeeL 
4,300 
5,489 


Tarda. 
42,000 
12,586 
4,108 


Oub.y4t. 
700 
625i 


$309,716  00 

301,488  32 

492  86 


>  '75, 1, 18X. 
; '79, 1409. 


Condition  in  1879  otated,  '79,  1469. 
Physical  Characteristics. 

Ot  west  end  of  Lake  Superior,  '71,  1471 ; — of  Superior  Bay  and  channel  at  tbo 
month  of  the  St.  Lonis  River,  '66,  iii,  9,  iv,  88 ;  '67,  60.    Ice  in  bay,  68»  82.    ' 
Plan. 
By  Henry  Bacon,  assistant,  for  cut  across  Minnesota  Point  200  feet  wide,  with 
cribbed  sides,  '67,  61. 
Project- 
By  Mi^or  Raynolds,  to  close  entrance  to  St.  Louis  River  from  600  to  300  feet  by  two 
piers,  on  the  soutli  2,000  feet,  on  the  north  3,000  feet,  to  12  feet  water,  without 
dredging  (which  would  benefit  interested  parties),  to  cost  f  178,000,  '€f6^  iii,  10, 
iv,  89.    If  to  16  feet  water  $50,000  additional,  '67, 252 ;  to  14  feet  water,  $25,000, 
'67,  256.     As  adopted  included  protection  to  beach  on  Minnesota  Point  by 
enrockment  of  rubble  stone ;  crib  piers  3,904  linear  feet,  one  to  18  feet  water,  to 
cost  $263,300,  '68,  26,  81. 
Surveys. 
Made  by  United  States  Lake  Survey  in  August,  1866,  '66^  iv,  88;  *67,  &59.    Made 
from  ice  in  1869-70,  '70,  89.    Special  survey  by  Maj.  D.  C.  Houston  and  Mr.  W. 
H.  Newton,  C.  E.,  '73,  137,  et  seq,    (See  Superior  Bay.) 

rS.  O.  L.  P.] 


SU8<|UESIA]V1VA   RITER,  near  Ilavre  de  Grace,  Mel.— Impbove- 

MENT  OF. 

A  pproprlatlons. 

1852 $10,000,  '66,  iii,  36. 

1866 26,400,  '66,  iii,  36. 
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SUS^inBHANIVA  RITfiBf  sear  Havre  de  Grace,  19Id.— Continued. 

Appropriations— Continued. 

1868  (allotment) $5, 000,  '68,  25. 

1869  (allotment) 990,  '69,  23. 

1870 12,000, '70,  70,  420:  '71,600. 

1879  (allotment) 600,  '79,  75, 487. 

Total  to  1879 $54,890. 

120,000  allotted  for  the  improvement  of  Susquehanna  and  Patapsco  Biversfrom  the 
general  fund  for  harbors  on  Ihe  seaboarcl,  '66,  ii,  24 ;  '67,  426. 
Commerce. 

Statistics,  '66,  iv,  235 ;  '66,  692 ;  '71.  591;  '72,  678;  '73,  758;  '74, 11,  14. 
Contracts. 
1867.  J.  A.  Davis,  construction  of  cribs,  '68,  693.    J.  J.  Heokart,  stone,  at  |1.88  per 
cubic  yard.  '68,  693.      S^ke,  Kelly  &  Co.,  iron,  '68,  693.^-1870.  American 
Dredging  (Company,  dredging,  at  25  cents  per  cubic  yard,  '70,  70, 421 ;  '71,  f-91. 
Abstracts  of  bids,  '68»  692,  693 ;  '71,  591. 
Engineers. 
Chief  of  £mginicbrs. 
Eeporte,  '66,  i,  3,  u,  24-27,  41,  iii,  23,  24,  36;  '67,  42;  '68»  25,  62;  '69,  23,  53;  '70, 
69;  '71,  72;  '72,  66;  '73,  71;  '74,  i,  78;  '75,  i,  84;  '76,  i,  62;  '79,  75. 
Enoinbkrs  in  Charge. 
Col.  J.  D.  Graham,  1865.    Beport,  '66,  i,  37,  38. 

Maj.  William  P.  Crais^iU,  1866-'67.    Reports,  '66,  iv,  235,  236;  '67,  419,  425-430. 
M^.  J.  G.  Parke,  1867-^68,  '68,  692,  694. 

C(7.  J.  H.  Simpson,  1868-70,  '68,  694.    Reports,  '68,  692;  '69,  375;  '70,  420. 
MaJ.  William  P,  Craighill,  1870-'—.    Reports,  '71,  590;  '72,  678;  '73,  758;  '74, 
ii,  14 ;  *75,  ii,  61 ;  '76,  i,  281 ;  '79,  487. 

AfiSl  STAMT 

N.  H.  Hutton.    Report,  '7a  758. 
Estimates. 

By  Colonel  Grabam,  1865,  for  dredging  channel  100  feet  by  8  feet  between  Havre  de 

Grace  and  the  mouth  of  the  river,  $26,400,  '66^  i,  3,  38. 
By  Migor  Craighill,  1866,  (1)  for  dredging  channel  100  feet  by  10  feet  and  a  deflector  of 

earth,  $65,070,  '66,  ii,  27;  (2)  in  1867,  for  a  floating  deflector,  f<>0,200,  '67,  428; 

(3)  for  channel  8  feet,  9  feet,  or  10  feet  in  depth,  $17,500,  $31,600,  or  $42,000, 

respectively,  '67,  425. 
By  Colonel  Simpson,  1869,  for  a  permanent  deflector,  $40,000,  '69,  :^6. 
By  Major  Craighill,  1879,  to  complete  existing  project,  $5,000,  '79,  487. 

Fiaaacial  Statements* 

•67,42;  '68,62,693,694;  '69.53,376;  '70,70,421;  '71,72,591;  '72,66,678;  '73, 
71,758;  '76,  ii,  61;  '79,  76,487. 

Operations. 

Suspended  since  1852,  '66,  i,  3,  iv,  235. 

1867-'68.  Construction  of  floating  deflector  begun ;  ^000  cubic  yards  removed, 

giving  8  feet  of  water  through  the  shoal,  'Ss,  62, 6^2. 
1868^69.  Deflector  stiffened  and  replaced,  '69,  53,  Mb, 
1869-^0.  Operations  suspended,  '70,  69,420. 
1870-'71.  Dredging  near  Fishing  Battery ;  construction  of  pile-dike  in  progress,  '70, 

70,421;  '71,72,591. 
1871-72.  About  4,000  feet  of  the  dike  completed,  '72,  66, 678. 
1872-73.  Repairs  to  dike,  '73,  71,758. 

1873-74.  Dike  repaired  with  canal -boat  hulks  filled  with  stone,  '74,  i,78,  ii,  14. 
1874-75-76.  Operations  suspended,  '75,  ii,  61 :  '76,  i,  62. 
1878-79.  Dred^g  near  Spesutie  Island  to  aid  United  States  Commissioner  of  Fish 

and  Fisheries,  '79,  75, 487. 

Piiysicai  Ciiaracteristics. 

Described,  '66,  i,38,ii,26;  '67,  419,429;  '73,  758. 

Projects* 

Original,  for  dredging  channel  100  feet  by  8  feet  between  Havre  de  Grace  and  the 

mouth  of  the  river,  '66^  i,  38. 
By  Major  Craighill,  1866,  for  channel  100  feet  by  10  feet  and  a  deflector  of  earth  950 

yards  in  length ;  estimated  cost,  ^,070,  '66,  ii,  27.    1867.  For  8*foot  channel 

and  floating  deflector;  estimated  cost,  $37,700,  '67,  42, 419, 427. 
By  Colonel  Simpson,  1869,  for  permanent  deleter  of  cribs :  estimated  cost,  $40,000, 

'69  376. 
^y  Major  Craighill,  1871,  for  pile-dike  or  deflector,  '71,  ^90, 591.    1873.  For  repairs 

to  pile-dike  by  old  canal-boats  filled  with  stone,  '73,  758. 
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SUSIIinBHAIVIf  A  BITfilt,  near  Havre  4e  Grace*  MA.— Con  tanned. 

Surveys. 

1865.  Examination  by  Lientenant-Colonel  Graham,  '66,  i,  37. 

1866.  Under  direction  of  Major  Craighill,  by  Coast  Survey  party,  '66,  iii,  24. 

1867.  Under  direction  of  Mi^or  Craishill,  by  Coast  Bnrvey  party,  resnrvey  between 
Spesatie  Island  and  the  railroad  bridge  near  Havre  de  Grace,  '67, 42. 

1872.  under  direction  of  Miyor  Craighill,  by  K.  H.  Hntton.    Beport,  '73,  75a 
Map. 
Of  the  river  month,  '66,  L 


SUfiMIUfiHAlf ]VA  RITKR,  PA.— Subvkt  of. 

Survey. 

1879.  Assigned  to  Col.  J.  N.  Macomb ;  in  progress,  '79,  75. 


SirWAlVNEE  RITER,  FliA.— Examikation  of. 

Commerce. 

Justification  of  improvement,  '79,  857, 863. 
Enyineers. 
Chief  of  Enginxebs. 

Reports, '7a  81;  '79,  106. 
Engineer  in  Chabox. 

Capt  A.  N.  Damrell.    Beport,  '79,  857. 
Assistant. 
J.  L.  Meigs.    Report,  '79,  857. 
Physical  Characteristics. 

Described,  '79,  857, 858, 862, 863     Discharge  of  river,  '79,  863. 
Plan. 
By  Captain  Damrell,  1879,  for  5-foot  channel  from  mouth  to  Roland's  Bloff  and 
thence  a  4-foot  channel  to  EUaville;  estimated  cost,  $55,158,  '79,  867,862,863. 
Survey. 
1878-79.  Examination  by  J.  L.  Meigs,  '78^  81 ;  '79,  106,857. 


SHr AMTON  HARBOR*  TT.— Improvvmbnt  of. 

Appropriations. 

1873 115,000, '73.50;  '74,  i,57. 

1874 8,000, '74, 1,67,275. 

1875 10,000, '75,  i,  61, 354. 

1876 2,000, '76,1,57,259. 

1878 20,000, '78^58,423. 

1879 6,000, '79,  65,397. 

Totaltol879 $61,000. 

Commerce. 

Statistics,  '73,  398-402. 
Contracts. 

1873.  Luther  Whitney,  breakwater,  at  $109  per  linear  foot,  '73,  396.— 1874.  Lather 
Whitney,  breakwater,  at  $119  per  linear  foot,  '75, 1, 355 :  '76,  i,  258.— 1875.  James 
Hancock,  breakwater,  at  $106  per  linear  foot^  '76,  i,  259 ;  '77, 254.— 1878.  Lnther 
Whitney,  repairing  breakwater,  at  $78  per  bnear  foot,  '79,  397. 
Abstracts  of  contracts,  '73,  396 :  '75,  i,  355 ;  '76,  i,  259. 
Abstracts  of  bids,  '73,  396;  '75, 1,354;  '76,  i,259;  '79,  397. 
fittffineers. 
Chief  of  Enginxbrs. 

Reports,  '72,80;  '73,50;  '74,1,57;  '75,1,61;  '76,1,67;  '77,52;  '78,68;  •79,65. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1872-^—.    Reports,  '73, 396 ;  '74,  i,  275;  '75,  i,  854:  '76^  i, 

258;  '78,423;  '79,396. 
Capt.  James  Mercur,  in  temporary  charge,  1877,  '77,  48.    Report,  *77,  254. 
Assistant. 
D.  White.    Reports,  '73,  397 ;  '77,  254 ;  '78^  423. 
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SWANTOH  UAMmOWLf  TT.-Contmned. 

EstfHiates. 

By  D.  White,  1873,  and  adopted  by  Lient.  Col.  John  Newton,  for  1,900  linear  feet 

of  breakwater,  $272,160,  '73,3^,398;  '74,  i,275;  *78,  423. 
By  Lieatenant-Coionel  Newton,  1879,  for  completion  of  existing  project,  $179,000, 
•79,66,397. 
Fin«Bclal  Statements. 
'73.50;  '74,1,57,275;  '75,  i,  61, 354  j  '76,  i,  57, 259;  '77,52,254;  *78,  58,423;  '79, 
65,397. 
Operattons. 
1873.  ConBtmction  of  crib ;  115  linear  feet  of  breakwater  nnder  contract,  '73, 396. 
1873-74.  One  crib,  110  feet,  placed,  '74,  i,  57,  «75. 

1874-75.  One  crib,  70  feet,  placed ;  110  feet  of  Baperstnictore  built,  '75,  i,  61, 354. 
1875-^6.  One  crib,  69  feet,  placed,  70  iSeet  of  saperstructure  boilt,  and  damages  to 

cribs  repaired,  '76,  i,  57, 258. 
1876-77.  69  feet  of  saperBtmctare  completed,  '77,  52,254 
1877-78.  Operations  sospended,  '78,  58,423. 
1878-79.  Extension  of  breakwater  189  feet;  repairs,  '79,  65,396. 
PhTslcal  Characteristics. 

Described,  '73,  397. 
Project. 
By  D.  White,  1873,  for  breakwater  of  crib- work  1,900  feet  long;  estimated  cost, 
1^2,160, '73,396,398. 
Surrey. 
1872.  Under  direction  of  Lieatenant-Coionel  Newton,  by  D.  White.    Report,  '73, 


TAlfliAHATCHEi:  RITER,  MISS.— Impbovbmbnt  op. 

Appropriation. 

1879,16,000, '79,  116. 
Comnierce. 

Justification  of  improTement,  '79,  965. 

Statistics,  '79,  966. 
Eni^neers. 

Chief  op  Engineers. 
Reports,  '78,  88;  '79,  116,118. 

ElYGIKKEB  IN  CHAROB. 

Capt.  W.  H.  U.  Benyaurd,  1879-^—.    Report,  '79,  971, 965. 
Assistant. 
J.M.8earles, '79,  98.'. 
Physical  Characteristics. 

Described,  '79,  985. 
Project. 
By  Captain  Benyanrd,  1879,  for  removal  of  wreck,  snags,  trees,  etc. ;  estimated  cost 
$40,000,  '79, 116, 971, 9t^. 
Survey. 
1878-79.  Examination  by  J.  M.  Searles,  '78,  88;  '79,  118,982. 


TAMPA  BAFf  P1,A.— Survey  of. 

Commerce. 

'72  64,587,647. 
StatisticsJ  '72,  650;  '79,  873. 
EngiDeers. 

Chief  of  £noinbebs. 

Reports,  '71,  69;  '72,  64;  '78,  81;  '79,  106. 
Enginbbrs  IK  Chabgb. 

Col.  J.  H.  Simpson,  1872.    Report,  '72,  587, 647. 

Capt.  A.  N.  Damrell,  1878.    Report,  '79.  870. 

AssiSTAJNT^ 

Capt.  A.  N.  Damrell.    Report,  '72,  647. 
Gnstave  Jaenicke.    Report,  '72,  648. 
D.M.Currio,  '72.  587,048. 
J.  L.  Meigs.    Report,  '79, 871. 
Expeaditares. 
•72,  587. 
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TAMPA  BAY,  FI^.— Continned. 

Physical  Characteristics. 

Described,  '72,  ()4»,651;  '79,  871. 
Plans* 

By  Mr.  Jaenicke,  1871,  (1)  for  straight  channel  200  feet  by  12  feet,  $502,121.90;  (2) 

for  deepening  sailing  channel  200  feet  by  12  feet,  $549,621. 80;  (3)  fin*  deepening 

sailing  channel  100  feet  by  12  feet,  '72,  64, 587, 647, 650. 
By  Colonel  Simpson,  1872,  for  railroad  instead  of  channel  from  Tampa  Bay  to 

Passage  Point,,  to  be  built  by  private  parties,  $180,000,  '72,  64,587,647. 
By  Mr.  Meigs,  1879,  (1)  for  deepening  channel  to  9  ieet,  $97,000 ;  (2)  for  new,  straighi 

9-foot  channel,  $121,899,  '79,  871. 
Project. 
By  Captain  Damrell.  1879,  for  deepening  present  channel  to  9  feet;  estimated  cost, 

$97,000,  '79,  871. 
Surveys. 
By  Gustave  Jaenicke  and  D.  M.  Currie,  1871,  nnder  direotion  of  Colonel  Simpaon 

and  Captain  Damrell.    Report,  '72,  587, 647, 648. 
By  J.  L.  Meigs,  1879,  under  direction  of  Captain  Damrell.    Report,  *79,  870,671. 


TANOIPAHOA  RIVJBR,  LA.— Impbovkmbnt  of. 

Approp  riation. 

1872,  $2,500, '73,  65,631. 
Comnierce. 

Statistics,  '71,  554. 
Contract. 

1872.  O.  D.  Parmely,  removal  of  obstructions,  '73,  631. 
Abstract  of  bids,  '73,  631. 
Eni^ineers. 
Chief  of  Engineers. 

Reports,  '71,  67;  '72,  61  j  '73.  64. 
Enoinber  in  Charge. 

Capt.  C.  W.  Howell,  1871-'—.    Reports,  '71,  552 ;  '73, 631 ;  '79,  946. 

Lieut.  E.  A.  Woodruff.    Report,  '71,  553. 
H.  S.  Douglas.    Report,  '79,  947. 
Estimates. 
By  Lieutenant  Woodruff,  1871,  for  removal  of  obstructions  below  Wells'  Ferry, 

$5,400  '71,  554. 
By  Captain  Howell  and  H.  8.  Douglas,  1879,  for  removal  of  obstructions  from  Amite 
to  its  mouth,  |10,700  and  |10,W)0,  respectively,  '79,  946, 949. 
Financial  Statements. 

'73,  65,63L 
Operations. 

1872-73.  Removal  of  snags,  overhanging  trees,  and  other  obstructions,  '73,  64, 631. 
Physical  Charcterlstics. 
Described,  '71,  553;  '79,  948. 
Plans. 
By  Lieutenant  Woodruff,  1871,  for  removal  of  snags  and  other  obstrnctions  by  snag- 
boat  and  hired  labor,  '71,  946. 
By  H.  S.  Douglas,  1879,  for  removal  of  obstrnctions  and  closure  of  island  ohntes, 
'79,  947. 
Project. 
By  Captain  Howell,  1872,  for  removal  of  snags  and  other  obstructions  by  contract, 
•73,  631. 
Surreys. 
1871.  By  Lieutenant  Woodruff,  under  direction  of  Captain  HoweU,  firom  Wells' 

Ferry  to  mouth.    Report,  '71,  551, 553. 
1879.  By  H.  S.  Douglas,  under  direction  of  Captain  Howell,  from  Amite  to  mou^. 
Report,  '79,946,947. 


TAR  RIYJBRy  N.  €. —Improvement  of. 
(See  also  Pamlico  River  and  Washington  Harbor.) 

Appropriatioii. 

1879, 13,000, '79,  92,700. 
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TAR  BITEB,  If •  C-ContiniMd. 

Commerce. 

BeqnirementSy  '79, 701. 
Statistics,  '79,  702. 
Engineers. 

Chucf  of  Enoinbbrs. 

BeportB,  '78,  76;  '79.  92,95. 
Engineer  in  Charge. 

Capt.  Charles  B.  PhUlips,  187&-'—,  '78^  76.    Baport,  '79,  700. 

A  AflTRTA  WI* 

W.G.Williamson.    Beport, '79,  701. 
Estimates* 
By  W.  G.  Williamson,  1676,  for  removal  of  obstrnctions  that  impede  navigatioD, 
without  dredging  or  coDstrnotion  of  Jetties  or  other  works,  |7,500,  '79,  703. 
Increased  by  Captain  PhUlips,  1879,  to  $10,000,  '79,  92,700. 
By  Captain  Phillips,  1879,  for  completion  of  existing  project,  |7,000,  '79,  700. 
Financial  Statements. 

•79.92,700. 
OfMsrations. 

1878-79.  Not  yet  begun,  '79,  92,700. 
Physical  Characteristics. 

General  description,  '79,  700,702. 
Project. 
By  Mr.  Williamsonwi  1879,  for  removal  of  snt^s,  trees,  piles,  wrecks,  etc.,  without 
dredging  or  building  jetties  or  dikes,  '79,  700,702. 
Survey.   , 
1678.  By  W.G.Williamson,  under  direction  of  Captain  Phillips.  Beport9'79,700.701. 


TAUNTOJV  RITER,  MASS.— Improvehbnt  or. 

Appropriations. 

1870 $10,000, '70,  79. 

1871 10,000, '71,94. 

1872 10,000, '72,  95. 

1873 10,000,  '73,87. 

1874 10,000, '74,  i,  98. 

1675 10,000,  '75.  i,  107. 

1878 2,000, '78^47. 

1879 1,000,  '79,  54. 

Total  to  1879 $63,000. 

Statement  of  appropriations,  '76,  i,  206.    The  act  of  August  30, 1852,  appropriated 
|3,000  for  a  surrey  of  Taunton  Biver  and  New  Bedford  Harbor. 
Commerce. 
Justification  of  improvement,  '68,  804;  '79,  305. 
Statistics,  '73,  964;  '74,  ii,  221 ;  '76,  i,  202;  '77,  200;  '79,  305. 
Contracts. 
1870.  E.  M.  Payne,  dredging,  at  $1.50  per  cubic  yard,  '71,  891.— 1871.  E.  B.  Sewnnl. 
'     '  *  ""  ibic        -  ■  -       -      -•     -      -  - ^..  .- 


„— g»  at  |5  per  cubic  yard,  '71,  891.    Staples  &  Phillips,  dredgiim.  at  $3.4r) 

per  cubic  yard,  '73,  952. — 1872.  Staples  Sl  Phillips,  removal  of  rocks,  at  $10 
per  cubic  yard,  '73,  958.— 1873.  E.  B.  Seward,  dredging,  at  $i  ]>er  cubic  yard, 
'74,  i.  220.— 1874.  E.  B.  Seward,  dredging,  at  $1.25  per  cnbio  yard,  '75,  ii,  2S0. 
W.  Fleming,  dredging,  at  95  cents  per  cubic  yard,  '75,  ii,  280.  Staples  &, 
Phillips,  removal  of  rocks,  at  $9  per  cubic  yard,  '75,  ii,  280.-1879.  G.  &  H. 
Phillips,  removal  of  bowlders,  at  94.75  per  cubic  yard,  '79,  304. 
Abstract  of  contracts,  '71,  892. 

Abstracts  of  bids,  '71,  892;  '73,  9^2,953;  '75,  ii,  279, 280. 
Engineers. 
Chief  of  Engineers. 
Beports,  '68,  68;  '70.  79;  '71,  94;  '72,  95;  '73,  87;  '74,  i,  97;  '75,  i,  107;  '76,  i, 
48;  '77,43;  '78,47;  '79,54. 
Engineers  in  Charge. 
Capt.  J.  A.  Smith,  1868.    Beport,  '68,  804. 
Col.  H.  W.  Benham,  1870-^1.    Beport,  '70,  467. 
Lieut.  Col.  J.G.Foster,  1871,  '71,  87. 

Lieut.  Col.  George  Thorn,  1871-'72.    Beports,  »71,  891 ;  '72,  954. 
Maj.  G.  K.  Warren,  1872-'—.    Beports,  '73,  952 ;  '74,  u,  220 ;  '75.  259 ;  '76,  i,  205; 
'77,197;  '78,229;  '79,303. 

H.  8.  Van  Ingen.    Beporto,  '73,  954 ;  '74,  ii,  221. 
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TAUMTOM  lUTfiB,  HA88.-C(mtinaed. 

Financial  Statements. 

•71,  94;  '72,  95;  '73.  87;  '74.  i,  98;  '75,  1,107;  »76,  i,49;  »77,  43;  '78,  47  ;  •79.  54. 
Operations. 
PreviouH  to  1871,  '68,  805 ;  '73,  954 ;  '74,  li,  231 ;  '75,  H,  281 ;  '78;  829. 


Jleinark*. 

Bemoralof- 

Year. 

Book. 

DredffDd 
matoriaL 

Befarences. 

1871- '72 
1872- *73 

Completion  of  duumel  at  the  "Veedlee" 

Channel  tbzongh  Bnrt's  Shoal,  00  feet  by  73  feet 

by6feet.    ^                    ^                j 
Channel  thnmgh  Pond's  Book  Shoal,  500  feet  by  00 

feet  bv  4.6  feet  to  6  feet 
Channels  through  Blake's  Table-Bock,  Sheep-Pen 

njt 

'"200*" 

2,104 

8,443 

0,819.2 
8,M0l6 

.......... 

'72,964,  96«. 
^^953,  960l 

1872- '73 

TSySeS,  966. 

1878- '74 
1874- '76 

224.6 

1,025 
904.86 

86 

T*,  i,  97.  ii,  221. 
*76.  it  2S0. 

1876-76 
1876- "77 

Bock  removed  between  Weir  and  lower  part  of 
"Needles";  chaancOs  dredged  throogh  Cobb's 
Shoal  and  John's  Bock  Shoal;  upper  part  com- 
pleted. 

The  "Nook  "and  Peter's  Point 

'79,54,804. 

1877- '78 

1878-79 

Bowlders  removed. 

282.4 

Pli78ical  Characteristics. 

Described.  '68,  805;  '71,  891;   '73,  954-^58;   '74,  ii,  222-224;  '78,  229.     Tidal 
obseryations,  '73,  956,  959-^63. 
Plan. 
By  Captain  Dutton,  1853,  for  improvement  of  river  by  ohannel,  60  fSeet  by  4  feet, 
from  Dighton  to  Weir;  estimated  cost,  120,000,  '73,  954. 
Projects. 

By  Captain  Smith,  1868,  for  channel  60  feet  by  4  feet,  below  low-water  mark,  from 
Dighton  to  Taunton,  by  dredging  bars  and  removing  bowlders;  estimated  00^, 
126,000,  '^805,  806. 
By  Lieutenant-Colonel  Thom,  1871,  amended  to  channel  00  feet  by  4.5  feet,  at  mean 
low- water,  from  Dighton  to  Weir  village ;  estimated  cost,  by  laeatenant-OoloDel 
Foster,  $54,392,  '71,  94,  891,  892. 
Surveys. 
1852.  By  Lieut.  W.  8.  Rosecrans,  '68,  805 ;  '71,  891. 

1872.  By  H.  S.  Van  Ingen,  '73,  955. 

1873.  By  H.  8.  Van  Ingen,  from  Taunton  to  Dighton,  '74,  ii,  222.  . 


TCHEFU1I€T£  (dieftaiicte)  RITEB*  1,A.— Improyxmsst  or. , 

Appropriation. 

1672,  ^,000,  '73,  65,  632. 
Commerce. 

Statistics,  '71,  553. 
Contract. 

1872.  G.  Andrews,  removal  of  wreck,  (4,850,  '73,  633. 
Abstract  of  bids,  '73,  632. 
£ni^neers. 
Chief  of  Engineers. 

Reports,  '71,  67;  '72,  61;  '73,  65,  632;  '79,  112. 
Engineer  in  Chabge. 

Capt.  C.  W.  Howell.    Reports,  '71,  552 ;  '73,  632. 

A  RAT  ATA.  WTfl 

Lieut.  £.  A.  Woodruff.    Report,  '71,  552. 
Mr.  Ripley,  '73,  663. 
Estimates. 
By  Lieutenant  Woodruff,  1871,  for  removal  of  wrecks  and  other  obstraotions,  $16,800 

'71,  67,  553. 
By  Captain  Howell,  1872,  for  cut-off  from  Abieta  River  to  Tchefimote  River,  16,574, 
'73.  633. 
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TCHEFUMCTE  (Clietaiiele)  BITER,  l4A.-OoDtinTiecL 

FIii«Bcial  Statements. 

•73,  65,  634. 


Operations. 

187^^3.  Wreck  of  tne  Uieffoi 
Physical  Ctaaracterisncs. 


187^^3.  Wreck  of  the  Oieffon  lemoved,  '73,  65,  634. 


Described,  '71,  552;  '73,  633. 
Plans. 

By  Lieatenant  Woodruff,  1871,  for  remoyal  of  wrecks,  snags,  etc. ;  estimated  cost, 

116,800,  '71,  552. 
By  Captain  Howell,  1872,  for  a  cnt-off  from  Abieta  River  to  Tchefancte  River,  '73, 

Surveys. 

1871.  By  Lieutenant  Woodroff,  under  direction  of  Captain  HowelL    Report,  '71, 
551,552. 

1872.  By  Mr.  Ripley,  under  direction  of  Captain  Howell.    Report,  '73,  632. 
1879.  Under  direction  of  Captain  HoweU,  '79,  112. 


TCHUI^  liAKB,  nriSS.— Survey  ordered  by  act  of  Mardi  3»  1879,  '79,  11& 


TEBnVESSEE  ABTD  COOSA  RITERS  €A1VAI<— Subvbt  of  (from  near 
Guntersville  to  near  Gadsden,  Ala.,  being  part  of  proposed  line  of  water  com- 
munication from  the  Mississippi  River  to  tlie  Atlantic). 

Commerce. 

Requirements  discussed,  '72,  516. 
Engineers. 

Chief  of  Ekoinebrs. 

Reports, '71,64;  '72,60. 
Engineer  in  Charge. 

Maj.  Walter  McFarland,  1871.    Reporto,  '72,  510, 514, 516, 518. 
Assistant. 
James  C.  Long.    Report,  '72,  520. 
Estimates. 
By  James  C.  Long,  1872,  including  canal,  slack-water  navigation,  and  feeders, 
99,518,415;  storage  reservoirs,  $552,192:  total.  $10,070,607,  '72,  516,  522,  525. 
Increased  by  Mi^jor  McFarland,  1872,  to  $11,570,607,  *72,  516,  518. 
Piiysicai  Cliaracteristics. 

General  description,  '72,  514,  620. 
Plan. 
By  J.  C.  Louff,  1872,  for  canal  33  miles  long  and  slack- water  navigation  17i  miles ; 
proposed  dimensions  of  canal  70  &et  wide  at  water  surface  and  5  feet  deep,  '72, 
511,  521. 
Snrreysy 
1871-72.  By  J.  C.  Long,  nnder  direction  of  Mi^.  W.  McFarland.    Report,  '72,  520. 


TEHrBTESSEE  RITER.— Impbovebcent  of. 

Appropriations. 

Between  mouik  and  ChtUtanoog^, 

1827  (survey) $200.    Act  of  March  2. 

1860 1,350.    Act  of  June  9. 

1868  (allotment) 85, 000,  '68,  555 ;  '69,  49 ;  '72.  479 ;  '77,  584. 

1869  (allotment) 40, 095,  '69,  23,  49 ;  '72,  479 ;  '77,  584. 

1870 45,000, '70,  65:  '71,502:  '72,479;  '77,686. 

Itf72 50,000, '72,  479;  '77,586. 

1873 100,000, '73,  62,646;  '77,586. 

1874 100,000, '74,  i,  69,575;  '77,585. 

1875 360,000, '75,  i,  76,  790;  '77,586. 

1876 255,000, '76,  i,  86,  713;  '77,585. 
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Appropriations— Continued. 

1878 $300,000,  •78^102,758. 

1879 210,000, '79, 138,  1253. 

Total  to  1879 $1,546,645. 

Between  Chattanooga  and  KnoxvUle. 

1852 $50,000, '66,  iii,  37; '72,488. 

1870 35,000, '70,  65:  '71,502:  '72,478;  '77,579. 

1872 25,000,  '72,  479;  '77,  579. 

1873 25,000, '73,61,  124,546;  '77,579. 

1874 25.000, '74,  1,69,  575,  577;  '77,579. 

1875 40,000, '75,  1,75,789;  '77,579. 

1876 15,000, '76,1,  86,712;  '77,88,579. 

1878 15,000, '78,  102,  756. 

1879 11,500, '79,  137,124a 

Total  to  1879 $241,500. 

Statements  of  appropriations,  '77,  579,  585;  '78,  756,  758. 
Injurious  effect  of  partial  appropriations,  '74, 1,  69,  574 ;  '77,  579. 
Commerce. 

Importance  of  ImprDvement,  '68,  558,  584,  586;  '71,  496,507;  '72,  480, 488,518;  '75, 
ii,  658 ;  '77,  88.  Distance  and  duration  of  present  possible  navigation  of  river 
and  its  tributaries,  '68,  584 ;  '78,  755.  Possible  connection  between  Tennessee 
River  and  rivers  of  the  Gulf  slope,  '68,  558,  585 ;  '75,  ii,  658.  Knoxviile,  head 
of  navigation, '  72,  488.  Necessity  of  improving  Muscle  Shoals  before  conunerce 
is  benehted,  '68,  588;  '71,  496.    List  of  steamboats,  with  tonnage,  '77,  578. 

Statistics,  '68,  556,  585;  '77,  577;  '79,  1248. 
Contracts. 

1869.  J.  H.  Dennis,  for  removing  obstructions  in  upper  and  lower  river,  '69,  280, 283; 
'71,  502;  extended,  '70,  3^;  re-extended,  '71,  495;  further  contract  assigned 
from  C.  be  Graw ;  contracts  abandoned  and  annulled  April,  1872,  '72,  59,  476, 
478 ;  subsequent  efforts  to  obtain  reserved  percentages  successful,  '74,  i,  576.— 
1871.  A.  Blaisdell,  for  removing  obstructions  in  upper  river,  '71,  498^  b^an 
operations  in  July,  absconded  in  August,  swindling  creditors  generally,  '72, 478, 
481 ;  '73,  544.— 1875.  F.  Ford  &  Co.,  Foster,  Weihl  &  Co.,  M.  G.  Kennedy,  Rice 
Sl  Reid,  aud  G.  Williams,  repair  and  enlargement  of  old  canal  at  Muscle  Snoals, 
'76,  i,  712;  '77,  580;  contract  extended  to  October,  1877, '77,  580;  completed, 
'78,  757;  '79.  138;  relief  for,  '79,  138,  1253.— 1877.  S.  N.  Kimball,  construction 
of  locks  at  Muscle  Shoals,  '78,  757 ;  modified  to  relieve  contractor  from  bnild- 
ing  locks  Nos.  6  and  7 ;  delay  of  work  from  lack  of  energy  and  a  desire  to  do  only 
the  most  profitable  parts  of  his  work ;  purchase  of  contractor's  plant,  '79,  138, 
1250.  Advantages  of  hired  labor  over  contract,  '72, 479 ;  '73, 545 ;  '74,  i,  69, 569, 
575;  '77,757. 

Proposals. 
1868.  For  removing  obstructions,  '69,  283.    Considered  too  high,  and  new  pro- 
posals obtained,  v69,  280,  282. 

1870.  For  improving  river  below  Chattanooga,  '71,  499. 

1871.  For  improving  river  above  Chattanooga,  '71,  498;  '72,  478,  483,  484. 
1876.  For  repair  and  enlargement  of  canal  at  Muscle  Shoals,  '77,  582,  586. 

Eoglneers. 
Chief  of  Engineers. 
Reports,  '67,  39;  '68,  57;  '69,  49;  '70,  64;  '71,  63;  '72,  59;  '73,  61;  '74,  i,  68, 
69;  '75,  i.  74,  78;  '76,  i,  86;  '77,  87,  88;  '78,  102;  '79.  137,  1259. 
Boards  of  Engineers. 
Board  of  internal  improvement,  1828-'32,  projected  plan  for  passage  of  Muscle 
and  Little  and  Elk  River  Shoals  by  means  of  dams  with  connecting  canals, 
'68,  57,  557,  573,  588;  '72,  498;  '73,  545.    (See  Projects,  Private  and  Corporate 
Work,  and  Estimates.) 
Convened,  1879,  to  consider  claims  of  G.  Williams  (contractor),  '79,  138,  1253, 
1254.    Reconvened;  payment  of  claim  to  the  amount  of  $101,536.72,  '79,  1252, 
1256,  1263;  approved  by  Secretary  of  War,  '79,  1264. 
(Colonel  Macomb,  Mi^or  Foe,  and  Captain  Overman.) 
.  Engineers  in  Charge. 

Maj.  G.  Weitzel,  1868.    Reports,  '68,  555,  558;  '69,  279;  '70,  389. 

Maj.  W.  McFarland,  1871-76,  '71,  63,  494;  '76,  i,  86.    Reports,  '71,494;  '72, 

476,  488,  501 ;  '73,  543 ;  '74,  i,  569 ;  '75,  i,  786,  788,  803,  813,  ii,  6.58. 
Capt.  W.  R.  King,  1876-^—.    Reports,  '76,  i,  710,  712;  '77,  577,  579;  '78.  755; 
'79, 1247. 
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AfiSISTANTB. 

W.  B.  Gaw,  '68,  557.    Reports,  '68,  559;  '69,  285. 

F.  8.  WaUace,  '68,  560. 

A.  T.  Phelps,  '68,  560. 

W.  P.  Homan,  '68,  560.  589. 

E.  McDermott,  '68,  560. 

J.  C.  Long,  '68,  560,  589;  '77,  581;  '79,  1251. 

P.  T.  Hampton,  '68,  560,  589 ;  '73,  544 ;  '74,  i,  571 ;  '77,  577. 

Lieut.  M.  B.  Adams,  '71,  491. 

Capt.  L.  C.  Overman,  '75,  i,  75;  '76,  i,  85;  '77,  87.    Reports,  '71,  502;  '72,  488. 

Lieut.  J.  P.  Gregory,  '72,  59,  496. 

Lieut.  B.  D.  Greene,  '72,  59,  496. 

Lieut.  W.  L.  Marsliall,  '77,  87,  581. 

W.  M.  Gordon,  '77.  581 ;  '79,  1251. 

P.  Le  Hardy.    Report,  '77,  589. 

S.  Whinery,  '78,  756;  '79,  1249. 

J.  E.  WiUard,  '78,  758;  '79,  1252. 

J.  8.  Crary,  '79,  1248. 
Estiniates. 
BeUno  Chattanooga. 

By  board  of  internal  improvement,  182d-'32,  for  passage  of  Little  and  Big  Muscle 
and  Elk  River  Shoals  by  dams,  locks,  and  canal.  (See  Board  of  Engineers, 
Projects,  and  Private  and  Corporate  Work. )  For  canal  60  feet  w ide,  |1,388, 102 ; 
for  canal  70  feet  wide,  $1,424,453,  '68,  588. 

By  Major  Weitzel,  1868,  for  improvement  lo  extreme  low-water  depth  of  3  feet  by 
removal  of  obstructions  and  coustrucnon  of  wing-dams  as  follows :  From  mouth 
to  Florence,.  $40,000 ;  from  Decatur  to  Chattanooga,  $90,000 ;  passage  of  Big 
Muscle  Shoals  by  enlargement  and  repair  of  existing  canal^  $1,500,000 ;  passage 
of  Little  Muscle  and  Elk  River  Shoals  by  canal,  but  requiring  further  surveys 
before  estimate  can  be  made,  '68,  565,5.58;  '69,  280;  '70.  389;  '77,  584.— Esti- 
mate of  Assistant  W.  B.  Gaw  for  foregoing  work :  From  mouth  to  Florence, 
$27,072 :  from  Decatur  to  Chattanooga,  $58,9(»1 ;  passage  of  Muscle  and  Elk 
River  ShoAls,  $3,964,9(58 ;  aggregate,  $4,050,941,  '68,  558, 579.  Revised  by  Major 
Weitzel,  '68,555,558. 

By  Major  McFarland,  1872,  modifying  as  much  of  Mi^.  G.  WeitzeVs  estimates 
and  project  as  applied  to  passage  of  Muscle  and  Elk  River  Shoals  by  the  forma- 
tion of  3  basins,  with  connecting  canals  100  feet  by  6  feet,  locks  300  feet  by  60 
feet ;.  cost,  $3,676,000,  '72,  478, 4W),  500, 514, 518.  More  careful  survey  develops 
unexpected  quantities  of  rock,  increasing  estimate  to  $4,003,000,  '73,  61, 544 ; 
'74,  C  575;  '77,584. 

For  existing  project  for  river  below  Chattanooga,  1877,  as  follows :  From  mouth  to 
Florence  (Mt^jor  Weitzel),  $40,000 ;  passage  of  Muscle  Shoals  (Major  McFar- 
land), $4,003,000;  from  Decatur  to  Chattanooga  (Major  Weitzel  ,  $90,000; 
aggregate,  $4,133,000,  '77,  584 ;  '78,  758. 

By  Capt.  W.  R.  King,  1877,  by  substitution  of  wing-dams  and  removal  of  obstruc- 
tions in  place  of  hitherto  proposed  canal  on  Little  Muscle  Shoals,  the  cost  of  the 
improvement  can  be  reduced  to  about  one-tenth,  '77,  89, 583.  By  passage  of 
Elk  River  Shoals  by  means  of  wing-dams  and  dredging  and  rock  excavation, 
together  with  a  section  of  canal  on  south  shore  of  river,  the  previously  (1872) 
estimated  cost  can  be  reduced  to  $736,249  in  place  of  $1,115,000,  '77,  88, 580, 590. 
Between  Chattanooga  and  Knoomlle, 

By  M^jor  McFarland,  1871,  for  improvement,  by  removal  of  obstructions,  dredg- 
ing, and  construction  of  wing-dams  to  give  low-water  depth  of  3  feet ;  channel, 
140  feet  wide,  as  follows:  From  Chattanooga  to  Kingston,  $47,156.  '71,  502, 
507;  '74,  i,  572;  from  Kingston  to  Knoxville,  $125,000,  '72,  488,  494;  '74,  i, 
573;  aggregate  assumed  at  $175,000;  necessity  of  increase,  *74,  i,  573;  '77,  579; 
'78,  756. 

By  Major  McFarland,  1872,  for  improvement  of  river  from  mouth  to  Short  Creek 
(being  part  of  Southern  Route  of  Transportation  Routes  to  Seaboard)  to  3  and  5 
feet  depth,  including  improvement  of  Muscle  Shoals,  $4,251,000,  '72,  509,  512, 
518;  '75,ii,  658. 
Financial  Statements. 
'69,  49;  '70,  65,  390;  '71.  494,  497;  '72,  429;  '73,  61;  '74,  i,  576;  '75,  i,  75,  76; 
'76,  i,  86,  712;  '77,  87,  88,  579,  585 ;  '78,  102,  756,  758;  '79,  1.37,  138,  1248,  1253. 
I#ei:islation. 
Act  of  Congress  January  13,  1879,  for  the  relief  of  legal  representatives  of  George 
Williams  (contractor),  '79,  1259. 
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Operations. 

Previous  to  1869  (from  1832)  consisted  in  removal  of  obstmctioDS  and  oonBtraction 

of  wing-dams,  '71,  502;  '72,  488,  497. 
1869.  Operations  confined  to  contracts  on  " Pot''  and  "  Suck."  below  Chattanooga, 

'69,  49,  280 ;  necessity  of  concentrating  work  at  **  Suck,''  '69,  284. 
1869-'70.  Operations  confined  to  contr^ts  on  work  below  Chattanooga ;  progress 

on,  '70,  64,  389 ;  '71,  63,  495. 
1870-'71.  Operations  confined  to  contracts  on  work  below  Chattanooga ;  progress 

on,  '71,  63,  495,  497. 
1871-'72.  From  failure  of  contractors  to  complete  work  on  river,  both  abore  and 

below  Chattanooga ;  contract  annulled  April,  1871,  and  work  prosecuted  en- 

tu^ly  by  hired  labor,  '72,  59,  478,  479;  '73,  544;  advantages  of  hired  labor, 

•72,479;  '73,545. 
1872-'73.  Operations  both  above  and  below  Chattanooga  carried  on  by  hired  labor; 

progress  of  work,  '73,  61,  544. 
1873-^4.  Operations  both  above  and  below  Chattanooga  carried  on  by  hired  labor : 

E regress  of  work,  '74,  i,  68,  570,  579 ;  superior  quality  of  work  done  by  hired 
ibor,  and  advantages  of,  '74,  i.  69,  5^,  575. 

1874-75.  Operations  both  above  and  below  Chattanooga  carried  on  by  hired  labor; 
progress  of  work,  '75,  i,  74,  75,  786,  789;  river  open  for  a  distance  of  160  miles 
above  Chattanooga,  '75,  i,  75:  successful  character  of  work  done,  '75,  i,  787; 
repair  of  old  canal  at  Muscle  Shoals  began,  '75,  i,  75,  789. 

187&-'76.  Operations  above  Chattanooga  carried  on  by  hired  labor ;  progress  of  woik, 
'76,  i,  86,  710,  713.  Operations  below  Chattanooga  carried  on  by  hired  labor, 
except  repair  and  enlivgement  of  Muscle  Shoals  Canal ;  progress  of  work,  '76, 
i,  86,  712,  713. 

1876-77.  Operations  above  Chattanooga  carried  on  by  hired  labor;  pro^^ress  of 
work,  '77,  87,  577 ;  desirability  of  early  completion,  '77,  87.  Operations  be- 
low Chattanooga  confined  to  work  at  Colbert  Shoals  oy  hired  labor,  and  repair 
and  enlargement  of  Muscle  Shoals  Canal  by  contract ;  progress  ox  work,  '77, 
188,  580,  584. 

1879-79.  Above  Chattanooga,  work  at  Chota  Shoals  resumed  by  hired  labor ;  repairs 
to  dam  at  Coulter's  Shoals,  '79,  137,  1247.  Below  Chattanooga :  Progress  by 
hired  labor  and  contract  at  locks  jNos.  6,  7,  8,  9,  and  10 ;  enlarging  prism  of 
canal  at  Elk  River  and  Big  Muscle  Shoals ;  removal  of  rock  from  Little  Moscle 
Shoals;  repair  of  dams  at  Colbert  and  Duck  River  Shoals ;  removal  of  bowlders 
from  Bee  Tree  Shoals,  '79,  137,  138,  1248.  Purchase  of  plant  from  conferaoton, 
•79,  138,  1250.  Present  condition  of  work,  '79,  1251. 
Physical  Characteristics. 

General,  '68,  561,  578,  579,  584;  '71,  502;  '72,  488,  495,  497;  '75,  i,  814,818, 11,660; 
'76,  i,  710,  711 ;  '77,  577,  579,  583.  Similarity  between  Tennessee  and  Cumber- 
land Rivers,  '68,  578.  Regimen  of  river  nearly  fixed,  '72, 497 ;  '76,  i,  710 ;  '77, 
576.  High-water  at  Chattanooga,  '68,  579;  '72,  495;  '75,  li,  660;  '77,  579; 
'78,  756.  At  various  points,  '72,  497 :  '77,  583.  Fall  of  river  surface  and  dis- 
tances, '68,  584 :  '72,  495;  '76,  i,  711 ;  '77,  577.  Where  does  Tennessee  River 
begin T  '75,  i,  813.  Obstructions,  list  and  description  o^  '68, 561, 578;  '71,  502; 
'72,  488.  Peculiar  bed  of  gravel  in  rock  forming  lock  roundation,  '79,  1250. 
Plans. 

By  Assistant  W.  B.  Oaw,  1868,  for  improvement  of  river  below  Chattanoosa  to  ex- 
treme low-water  depth  of  3  feet,  as  follows :  Between  mouth  and  Florence, 
removal  of  obstructions ;  unification  and  deflection  of  currents  by  wing-dams ; 
estimated  cost,  |27,072,  '68,  558,  559.  574,  578.  From  Decatur  to  Chattanoogik 
by  methods  similar  to  those  proposed  between  mouth  and  Florence ;  estimated 
cost,  158,901,  '68,  558,  561.  569,  578.  Between  Florence  and  Decatur,  by  im- 
provement of  Muscle  Shoals,  as  follows :  Passage  of  Little  Muscle  Shoals  by 
canal,  4i  miles  long,  on  north  side  of  river;  oanaJ  118  feet  by  100  feet  by  6  feet; 
locks  300  feet  by  70  feet  by  6  feet ;  estimated  cost,  $500,000.  *68,  558,  574,  578. 
Passage  of  Bis  Muscle  Shoals  by  repair  and  enlargement  oi  existing  canal  to 
above  dimensions ;  estimated  cost,  $1,001,877,  '68,  558,  573,  574.  Passage  of 
Elk  River  Shoals  by  canal  11  miles  long  and  of  preceding  dimensions,  in  bed  of 
river,  protected  on  sides  by  slope  waUs ;  estimated  cost,  $2,463,000,  '68^  558, 
569,  573, 578.  Aggregate  of  entire  improvement  below  Chattanooga,  $4,050,941, 
'68, 578.  Revised  by  Major  Weitzel,  '68,  555,  558.  Modification  of  look  gates 
proposed  by  Lieut.  W.  L.  Marshall,  '77,  581. 
Private  and  Corporate  UTorfc. 

1831.  State  of  Alabama  began  the  construction  of  canal  to  secure  the  passage  of 
the  Muscle  Shoals,  a  project  for  which  had  been  nreviously  reported  on  by  board 
of  internal  improvement.    Congress  modified  the  project,  and  work  done  ac- 
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oordingly,  an  error  in  so  doing,  as  subsequently  demonstrated;  oanal  prism  42 
feet  by  60  feet  by  6  feet ;  locks  120  feet  by  32  feet  by  6  feet ;  canal  completed 
around  Big  Muscle  Shoals  and  opened  in  1636 ;  work  carried  on  by  proceeds 
from  sale  of  public  lands ;  from  lack  of  funds  no  further  work  done ;  canal  at 
present  (1868)  in  decayed  condition  and  for  years  unused ;  its  repair  and  enlarge- 
ment a  part  of  present  project,  '68,  57,  557,  573,  588;  '72,  498;  '73,  545. 
1832.  State  of  Tennessee  undertook  the  improvemeut  of  certain  points  above  Chat- 
tanooga to  an  extreme  low- water  depth  of  2  feet  by  removal  of  rock  and  con- 
struction of  wing-dams,  '71,  502 ;  '72,  488.    Defects  of  work,  •71,  502 ;  '72, 489. 
Projects*    (See  also  Estimates,  Plans,  and  Private  and  Corporate  Work.) 
Bwno  Chattanooga. 

By  board  of  internal  improvements,  1828-'32,  for  passage  of  Little  Muscle,  Big 
Muscle,  and  Elk  River  Shoals  by  the  formation  of  3  basins,  by  means  of  dams 
across  river,  below  Campbell's  (Bainbridge)  Ferry,  below  Elk  River  Shoals,  and 
below  Brown's  Ferry,  and  their  connection  with  each  other  and  the  deep  water 
at  Florence  by  canals  along  north  shore ;  execution  of  work  ooniided  to  State 
of  Alabama  and  carried  on  by  the  proceeds  from  sale  of  public  lands :  work 
began  in  1831,  but  not  executed  in  conformity  to  project  of  board;  estimated 
cost  for  canal  60  feet  wide,  ^1,388,102;  for  canal  70  feet  wide,  (1,424,453,  '68, 
57,557,573,588;  '72,  498;  '73,  545. 

By  Major  Weitzel.  1868,  for  improvement  of  river  to  low- water  depth  of  3  feet 
by  removal  of  obstructions  and  the  construction  of  wing-dams  between  month 
and  Florence  and  between  Decatur  and  Chattanooga;  estimated  cost,  $130,000, 
and  by  passage  of  Biff  Muscle  Shoals  by  the  enlargement  and  repair  of  existing 
canal,  at  an  estimated  cost  of  $1,500,000,  and  the  passage  of  Little  Muscle  and 
Elk  River  Shoals  by  the  construction  of  new  canals,  the  estimates  for  which 
require  further  surveys ;  enlarged  and  new  canals  to  be  of  the  following  dimen- 
sions :  Canal  100  feet  by  6  feet ;  locks  300  feet  by  70  feet  by  6  feet,  '68, 555, 558 ; 
•69.  280;  '70,  389;  '77,  584. 

By  Major  MoFarland,  1872,  modifying  as  much  of  the  foregoing  project  as  applies 
to  the  passage  of  Little  and  Big  Muscle  Shoals  and  Elk  River  Shoals  as  follows : 
Reviving  the  project  of  board  of  internal  improvement  (q  v.)  for  the  construc- 
tion of  3  basins,  with  connecting  canals,  but  increasing  dimensions  of  canal  to 
100  feet  by  60  feet  by  6  feet ;  locks  300  feet  by  60  feet  by  6  feet :  enlarging  exist- 
ing canal  to  above  dimensions ;  estimated  cost  of  passing  shoals,  |3,676,(]30,  '72, 
500, 501, 514, 518 ;  increased  by  further  surveys  to  |4,003,000,  '73,  61, 544 ;  '74,  i, 
575;  '77,584. 

By  Capt.  W.  R.  King,  1877,  modifying  previous  project  for  passaceof  Little  Muscle 
and  Elk  River  Shoals,  as  follows :  Improving  Little  Muscle  Shoals,  so  as  to  give 
as  great  a  depth  as  is  obtainable  at  points  above  the  shoals,  by  removal  of  rock, 
bowlders,  etc.,  find  the  construction  of  riprap  and  wing  dams,  all  in  place  of 
hitherto  proposed  dams  and  oanal,  and  reducing  estimated  cost  to  about  one- 
tenth  ;  this  improvement  to  be  sapplemented,  if  necessary,  by  use  of  wire-rope 
or  other  methods  of  towaee,  '77,  89, 583 ;  also  modifying  previous  project  lor 
passage  of  Elk  River  Shoals  by  short  section  of  canal  along  south  side  of  river, 
together  with  rock  excavation,  dredging,  and  use  of  wing  and  riprap  dams., 
whereby  the  previously  estimated  cost  of  this  section,  $1,115,000,  can  be  reduced: 
to  *736, 249,  '77.  88, 580, 590. 

By  Major  W.  R.  King,  1679,  for  use  of  locomotive  at  Muscle  Shoals  Canal  for 
moving  vessels  through  locks  and  canal,  '79,  1251. 
Above  Chattanooga. 

Early  projects,  1832-'56,  seem  confined  to  obtaining  a  low-water  depth  of  2  feet 
by  means  of  wing-dams  and  dredging,  and  removal  of  obstructions,  '71,  502 ; 
'72,  488,  497.    (See  Operations  and  Private  and  Corporate  Work.) 

By  Major  McFarland,  by  Assistant  Capt.  L.  C.  Overman,  1871,  for  improvement 
of  river  between  Chattanooga  and  Knoxville  to  a  low-water  depth  of  3  fiset^ 
with  channel  140  feet  wide,  by  removal  of  rock,  bowlders,  sand,  gravely  and 
snags,  aided  by  wing-dams;  estimated  cost, $175,000 ;  will  necessarily  be  in- 
creased, '71,  502,  507 ;  '72,  488,  494;  '74.  i,  572,  573;  '77,  579. 
Below  and  ahove  Chattanooga. 

By  Mi^or  McFarland,  1872  Tbeing  a  part  of  Southern  Route,  of  Transporta- 
tion Routes  to  Seaboard),  for  the  improvement  of  river  from  mouth  to  Short 
Creek,  368  miles,  to  a  depth  of  3  feet  during  extreme  low-water,  and  to  depth  of 
5  feet  at  all  other  stages,  including  passage  of  Muscle  Shoals  according  to  his 
project  previously  described;  estimated  cost  of  363  miles,  $4,251,000,  '72,  509, 
512,  518,  '75,  ii,  658. 

35  EN 
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Surveys. 

1867.  In  progresB.  '67,  39.  Completed  December,  1867,  from  Chattanooga  to  month, 
'68,555,560.  8pecial,required  at  Muscle  Shoals, '68, 555, 558.  Madeiiil871-'7^73, 
'72,  59, 478, 480, 495 ;  '73, 544.    History  of  previous  surveys  at,  '68,  588 ;  '71, 502. 

1871.  From  Chattanooga  to  Knoxville,  '71,  502 ;  '72,  59,  478,  488,  509.  Loss  by  fite 
in  1874  of  large  part  of  maps  and  field  notes,  '74,  i,  576.  Surveys  and  maps 
repeated,  '75,  i,  75,  789. 

1874-75.  General  examination  of  river  from  Knoxville  to  mouth,  bein^  part  of 
Southern  Route  of  Transportation  routes  to  Seaboard.  '75,  i,  78,  li,  658. 

1877.  Examination  from  Guntersville  to  head  of  Muscle  Snoals,  '77,  589. 

Maps. 
Of  parts  of  river,  '76. 1,  710, 712 ;  '77,  584. 

[L.  Y.a] 


TENNESSEE  RITER  (I.ITTI.E),  TElVN.-SuByn  of. 

Commerce. 

Justitication  of  proposed  improvement,  '75,  i,  815. 
Statistics,  '75,  i,  815. 
Engrtneers. 
Chief  of  Engineers. 

Reports,  '75,  i,  78 ;  '76,  i,  87. 
Engineer  in  Charge. 

Maj.  Walter  McParland.    Reports,  '75.  i,  813;  '76,  i,  715. 

Maurice  kingsley,  1874-76.    Reporte,  '75,  i,  814;  '76,  i,  716. 
Physical  Characteristics* 

General,  '75.  i,  814 ;  '76,  i,  715-717.    Products  of  the  country  adjacent,  '75,  i,  815; 
'76,  i,  717.    List  of  obstructions,  '75,  i,  816;  '76,  i,  716. 
Plan. 

By  Maurice  Kingsley,  for  the  improvement  of  the  river  by  the  construction  of  wine- 
dams,  by  the  excavation  of  rock  and  gravel,  and  by  the  clearing  off  of  bmiw, 
snags,  and  trees,  at  an  estimated  cost  of,  originally,  $45,000;  subeeqnently  in- 
creased by  M^or  McFarland  to  $55,000,  '75,  i,  814,  817. 

1874-'75.  By  Maurice  Kingsley.    Reports,  '75,  i,  814 ;  '76,  i,  716. 


THAHIES  RITER9  COWmr.— Improvement  op. 

Appnopriatioiis. 

1821 $150, '79.  333. 

1829 150.    Act  of  March  2. 

1836 10,000,  '66,  ii,  29;  '73,  983;  '79,  334. 

.1837 20,000,  '66,  ii,  29;  '73,  983;  '79,  334. 

1833 10,000,  '66,  ii,  29;  '73,  9»3;  '79,  334. 

1866 10,000,  '66,  i,  19;  '70,  448;  '71,  749,  750;  '79,  334. 

l867:"::::::::::':::::  36;2So S'^^' ^^q;  '71. 749, 750;  '79, 334. 

>1871 15,000,  '71,  748;  '72,  82;  '73,  983;  '79,  334. 

1872 10,000,  '72,  82,827;  '79,  334. 

1878 10,000,  '78,  51,  398;  '79,  rm. 

1679 12,000,  '79,  57,  335. 

Total  to  1879 $169, 300. 

Statements  of  appropriations,  '77,  211 ;  '78,  396  ;  '79,  335. 
Commerce. 
Benefits  of  improvement,  '66,  Iv,  198 ;  '78,  396.    Commercial  importance  of  river, 

'71.755;  '78,396. 
Statistics,  '66,  iv,  198;  '71,  756;  '77,  211;  '78,  396,  398;  '79,  332. 
X)ontracts. 
1867. 


■'72,  828;  '7.9,  334. — 1878.  Morris  &  Cummiugs  Dredging  Company,  dredging, 
at  15  centsper  cubic  yard,  '79,  331. 
Abstracts  of  bids,  '67,  452 ;  '71,  749 ;  '72,  829 ;  '79,  331. 
.Abstract  of  contracts,  '67,  452. 
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THAKECS  RITEB,  €0]tfN.— Continaed. 

Defense. 

Forts  Tnimball  and  Oris  wold  located  near  the  month  of  the  riyer,  '77,  219. 
Documents.    (Not  published  in  reports.) 

Beport  of  General  Delalield^  dated  Febmary  14, 1868,  '71,  749. 
Eni^ineers. 
Chief  of  £ngikbbb6. 

Beports,  '66,  i,  3,  ii,  41,  iu,  19,  29;  '67,  44  j  '68,  67;  '69,  58;  '70,  76;  '71,  84; 
'72.  82 ;  '73,  90 ;  '77,  46 ;  '78,  51 ;  '79,  57. 
Engineers  in  Charge. 
Capt.  D.  C.  Honston,  1866-^0,  '66,  i,  41.    Beports,  '66,  iv,  195, 197;  '67,  448; 

'68,747,752;  '69,408. 
Maj.  G.  K.  Warren,  1870-^77.    Beports,  '70,  448;  '71,  748 ;  '72,  827 ;  '73,  981. 
Maj.  J.  W.  Barlow,  1877-'--.    Beports,  '77,  210;  '78,  394;  '79,  331. 
Assistants. 
Capt.  A.  H.  Holeate,  '70,  74. 
H.  A.  Judson.    Beport,  '71,  750. 
H.  A.  Bentley.    Beport,  '73,  982. 
Estimates. 
By  Captain  Houston,  for  dredging,  removal  of  old  piers,  and  repairs,  142,959,  '66, 

iv,  197.    Increased,  '68,  752. 
By  H.  A.  Jadson,  assistant,  aggregate  for  dredging,  $33,079.62,  '71,  753,  754. 
By  M%|or  Barlow,  for  dredging  a  channel  from  Indian  Point  to  Norwich  14  feet 

M^^ """     "      '         -  --  - -*-^ ««-  "^-     For  improvement 

.^^ 


Financial  Statements. 

'66,  iii,  19;  '67,  448;  '68,  67,  748;  '69,  408;  '71,  748;  '72,  82,  830;  '73,  982;  '78, 
51,398;  '79, . 57,  3.35. 
Operations. 

Early  operations  mentioned,  '66,  i,  3,  iv,  196 ;  '71,  751 ;  '73,  983 ;  '79,  333. 

1821.  Obstructions  placed  in  the  river  during  the  war  of  1812  removed,  '79,  333. 

Canal  cut  across  a  bend  in  the  Shetucket  River,  causing  great  damsige  to  the 

Thames  Biver  navigation,  '66,  iv,  196 ;  '71,  752. 


Year. 

Remarks. 

Dredging. 

Beferonces. 

1806- W 

€Mb.yd8, 
14,820 
67.201 

*67, 45, 148. 

1807- '68 

'68,  67,  747. 

1868- '69 

'69,  58,  408. 

1869- '70 

'70,448. 

1870- '71 

^0 

'71,748. 

1871- '72 

45,454 
87,604 

'72,  827. 

1872- '78 

TS,  987. 

1873- '74 

1874- '75 

1875- '76 

do 

V78,894. 

1876- '77 

do 

1877- '78 

do 

1878- '79 

55,000 

'79,  57,  831. 

Physical  €haracteiristlcs. 

Tides  of  Thames,  '72,  830. 
Plans. 

By  M%|or  Houston,  to  increase  width  of  channel,  remove  sunken,  trees,  etc.,  '68, 

By  H.  A.  Judson,  for,  (1)  the  removal  of  the  middle  ground  to  a  depth  of  14  feet ; 
(2)  to  obtain  a  channel  connecting  the  deep-water  channel  west  of  the  middle 
ground  with  that  below  coal  yards  :(3J  to  obtain  channel  from  the  upper  roll- 
ing-mill to  and  beyond  Bushnell's  Keet;  (4)  to  obtain  channel  over  the  Hay- 
cocks, '71,  753,  754. 
Private  and  Corporate  DToric. 

In  1835-^36  $3,679  was  expended  by  private  enterprise  with  the  privilege  of  collecting 
tolls  on  the  river,  '79,  334. 
Projects. 

By  M^jor  Bache,  1836,  eleven  piers  or  wing-dams  and  an  addition  of  Tee  walls  to 
three  piers  already  built  and  dredging,  '73,  983. 

By  Captain  Houston.  1866,  for  dredgms  a  channel  to  a  depth  of  14  feet  and  the 
removal  of  a  suuKen  pier :  estimated  cost,  (42,959:  increased  to  $65,000,  '66,  iv, 
197;  '68,752;  '73,983. 
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Projects— Continued. 
By  Major  Barlow,  to  excavate  a  channel  firom  Indian  Point  to  Norwich  100  feet 
wide  and  11  feet  deep,  '78,  395.    For  channel  14  feet  deep,  '78;  395.    For  tibe 
removal  of  shoaLs  near  New  London,  '78^  398. 
Surveys. 
1829.  1150  appropriated  for  survey,  '79,  333. 

18t)6.  Of  Thames  River  for  three  miles  below  Norwich,  Conn.,  '66,  iv,  197. 
1868.  By  J.  A.  Jndsoh,  under  direction  of  Mi^or  Houston,  '79,  334. 
1870.  Of  Thames  River,  by  Assistant  J.  A.  Judson.    Report,  '71,  750. 
1872.  By  H.  A.  Bentley,  from  Norwich  to  Cooper's  Point,  '79,  334. 
Maps. 
Of  Thames  River,  Conn.,  '66,  i. 
Of  the  river  fit>m  Norwich  to  Indian  Point,  '79,  332. 


THUNDER  BAY,  lUCII.— (See  Alpena  Habbob.) 


THinVDERBOIiT  RITER,  OA.— (See  St.  Auoustikb  Cbbek.) 


TICKFAUr  RIVER,  I.A.— Survey  ordered  by  act  of  March  3, 1879,  '79, 112. 


TOliERO  HARBOR  (Haumee  Bay),  OHIO.— Impbovbmxnt  of. 

Appropriations. 

1«66 120,000, '66.  iii,  6,33,  Iv,  37, 3a 

18C7 20,000, '67,  144. 

1869  (allotment) 29, 700,  '69,  23. 

1870 50,000/70,47. 

1871 50,000,  '71,  190. 

1872 15,000, '72.225. 

1873 100,000, '73,  42. 

1874 75,000,  '74,  i,  216. 

1875 75,000,  '75,  i,  295. 

1876 60,000, '76,  ii,  553. 

1878 50,000, '78,  128,1250. 

1879 20,000,  '79,  170,1680. 

Total  to  1879 $564,700,  '79,  1679. 

Commerce* 

'66,  iii,33;  '67,  252-254;  '69,  119;  '79,  1679. 

Statistics,  '66,  iii, 75;  '67,231;  '68,147,152;   '69,119,129;   '70,172;   '71,191; 
•72.235;  '73.312,320-324;   '74,  i,216;   '75,  i,295j  '76^ii,552;   '77,950-965; 
'78,  1243,1247,1250;  '79,  1680. 
Contracts. 

1866.  Thomas  Dunbar,  dredging,  at  40  cents  per  cubic  yard,  '66,  iv,  39, 74 ;  *67, 144, 
2:^2,233.-1869.  Patrick  Smith,  dredging,  at  35  cents  per  cubic  yard,  '69, 117; 
•70,  171,172;  '71,  190.— 1871.  Andrew  Spaulding,  dredging,  at  21  cents  per 
cubic  yard,  '71,  190 ;  '72,  224.  Charles  Fitzsimons,  dredging,  at  30  cents  per 
cubic  vard,  '71,  190 ;  '72,  225.— 1872.  William  Richardson,  dredging,  at  29  oents 
per  cubic  yard,  '73, 312, 313.— 1873.  William  Richardson,  4  dredges,  tufl».  etc.,  '73. 
313;  '74,  i,  116.— 1874,  William  Richardson,  4  dredges,  tugs,  etc., '75,  i,  295;  '761  ii, 
553.— 1875.  William  Richardson,  6  dredges,  tugs,  etc.,  '75,  i,  295 ;  '76,  U,  553.— 
1877.  William  Richardson,  dredging,  at  12^  cents  per  cubic  yard,  '77,  963-955. 
O.  J.  Jennings,  dredging,  at  14  cents  per  cubic  yard,  '77,  95^955. — ^1878.  £.  H. 
French,  dreeing,  at  9f  cents  per  cubic  yard,  '79,  1^0. — 1879.  E.  H.  French, 
dredging,  at  9t  cents  per  cubic  yard,  '79,  1680. 

Abstracts  of  contracts,  '66,  iv,39;  '70,  172;  '71,  191;  '73,  312,313;  '77,  954;  '78, 
1670;  '79,  1680. 
Defense. 

Military  importance  of  harbor,  '67, 144 ;  '68,  146. 
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TOU5DO  HARBOR,  OHIO-Continaed. 

Enfflneenu 

Chief  of  Enqinesrs. 
Beport6/66,ii,41,iu,4,6,33,iy,38;  '67,28,252;  '68,38;  '69,23,36,118,124;  '70, 
47;  '71,46:  '72,42;  •73»42,313,314;  '74,1,48;  '75,1,54;  '76^1,106;  '77,113; 
'78,127;  '79,170. 

BOAKDS  OF  ENOINBBRS. 

Convened  1869 ;  appioyedplan  for  ship-canal  only  as  regards  depth,  13  feet ;  recom- 
mended oontlnoatlon  oi  improvement  of  main  or  western  channel  with  United 
States  dredges  operated  by  hired  labor;  estimated  cost,  $124,212, or  1152,800, 
'69,  124-128. 

(Colonels  Macomb  and  Simpson,  Lieutenant-Colonel  Woodruff,  and  M%|ors 
Wheeler  and  MoFarland.) 

Convened  December,  1872 ;  recommended  improvement  of  the  existing  channel  by 
dredging  to  a  depth  of  15  feet,  at  an  estimated  cost  of  (450,000,  '73,  314-324. 

(Minors  Poe,  Houston,  Merrill,  and  Wilson,  and  Captain  Gillespie.) 
Emginbkrs  in  Chahob. 

Lieut.  Col.  T.  J.  Cram,  1864-^69.  Reports,  '66,  ii,  41,  iv,  37-39, 73-75;  '67,  144, 
280-233,253;  '68»  146,151,152;  '69,  112,119. 

Ub^.  W.  McFarland,  186^-^71.    Beports,  '69,  116, 128;  '70,  171. 

Capt.  G.  L.  Gillespie,  1871-'74.    Reports,  '73,  311;  '74,  i,  216. 

Lieut.  Col.  C.  E.  Blunt,  1874-76.    Beports,  '74,  1,215;  '75,  i,294;  '76,  u,  552. 

Maj.  N.  Michler,  1876-'—,  '77,  112.    Reports,  '77,  948;  '78,  1241;  '79.  1670. 

MaJ.  John  M.  Wilson,  1878.    Report,  '79,  1675. 

Capt.  G.'j.  Lydecker,  '68, 151;  '69, 112,122. 
Estimates. 

By  Colonel  Cram,  1866.  entire  and  permanent  completion  of  channel  200  feet  wide, 

12  feet  deep,  $20,600,  in  addition  to  |20,000  appropriated  in  1866,  '66, 111,63, 

iv,73. 
By  Colonel  Cram,  1867,  for  channel  200  feet  to  300  feet  wide  and  15  feet  deep, 

$470,000,  '67,  28;  $469,664,  '67,  144,250-254;  '68,  146,151.    In  1869,  for  ship- 
canal  13  feet  deep,  $885,526,  '69,  118, 123. 
By  Board  of  Engineers,  1869,  for  improvement  of  western  channel  to  13  feet  in  depth 

by  government  dredges  and  hired  labor,  $124,212 ;  by  contract,  $152,800,  *69, 

116,118,127. 
By  M^jor  McFarland,  1869,  to  complete  project  of  the  board.  $150,000,  '69,  129. 

In  1670,  additional  for  completion  of  project,  $70,000,  and  tor  a  beacon,  $5,000, 

'70,  171. 
By  Captain  Gillespie,  1871,  for  completion  of  work,  $20,000,  '71,  190. 
By  Board  of  Engineers,  1872,  for  3  plans  submitted,  $1,853,500,  $3,074,500,  and 

$450,000 ;  the  latter  recommended  for  adoption,  '73,  314-319. 
By  Lieutenant-Colonel  Blunt,  1875,  for  completion  of  project,  $200,000,  '75,  i,  294 ; 

$140,000,  '76,  ii.  552. 
By  Mi^or  Wilson,  1870,  to  complete  existing  project,  $30,000 ;  to  obtain  a  16-foot 

channel,  $100,000,  '79,  1680. 
FinaMclai  StatemeMts. 
•66,  iii,6,33;  '67.  28,144;  '68,  146;  '69,  117;  '70,  171;  '71,  190;  '72,  225;  '73,  42; 

•74,  1,216;  '75, 1,295;  '76,  11,553;  '77.  955;  '78,  128,1250;  '79,  170,1680. 
Operations. 
1866-'67.  U),236  cubic  yards  dredged,  '67,  28, 144.. 
1867-'68.  46,833  cubic  yards  dredged,  '68,  38, 146. 
1868-'69.  19,100  cubic  yards  dredged,  '69,  36. 
1869-70.  55,000  cubic  yards  dredged.  '70,  47. 
187.0-'7L  54,573  cubic  yards  dredged,  '71,  45. 
1871-72.  332.791  cubic  yards  dredged  from  southwest  channel,  making  it  120  feet 

wide  and  14  feet  deep,  '72,  42. 
1872-73.  43,000  cubic  yiu^  dredged  from  southwest  channel,  '73,  311. 
1873-74.  Dredging  on  channel  from  Toledo  to  the  lake  100  feet  wide  by  15  feet  deep, 

'74,1,48,216. 
1874-75.  364,428  cubic  yards  dredged,  '75,  i,  54, 294. 
1875-76.  243,215  cubic  yards  dredged,  '76, 1, 106,  ii,  552. 
1876-'77.  44,541  cubic  yards  dredged,  '77,  953. 
1877-78.  Dredging  by  contract,  '78,  127,1247. 
1878-79.  Dredging  by  contract,  '79,  170, 1670, 167a 
History  of  operations  from  1866  to  1879,  '75, 1,294;  '76,  11,552;  '77,  948;  '78, 1241; 

'79,  1678. 
Physical  Characteristics. 
'69,  122,125-127;  '73,  315-318. 
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TOLEDO  HARBOR,  OHIO-Oontinaed. 

Plans. 

By  Colonel  Cram.  1869,  for  ahip-canal  with  pieis  and  revetment :  eatimated  ooat 

1885,526,  '69,  119, 123. 
By  M%jor  MoFarland,  1870,  for  a  beacon ;  estimated  coet,  (5,000,  '70, 171. 
By  Board  of  Engineers,  1872,  for  a  straight  cut  thronffh  North  Cape  Point :  estimated 

cost,  $1,8S3,500;  and  for  extension  of  the  river  through  the  bay  and  North  Cape 

to  Lake  £rie  with  revetted  banks ;  estimated  cost,  $3,074,500 ;  not  recommended, 

'73,  314-318. 
Projects. 
By  Colonel  Cram.  1866,  for  dredging  existing  channel  in  Maumee  Bay  for  one  mOe 

to  200  feet  wide  and  12  feet  deep ;  estimated  coNt.  $40,000,  '66,  iii,  6, 33,  iv,  38. 
By  Board  of  Engineers,  1869,  for  dredging  to  depth  of  13  feet :    estimated  coat, 

$124,212,  '69,  118,125,127. 
By  Board  of  Engineers,  1872,  for  dredging  to  width  of  250  feet  and  15  feet  in  depth 

at  lowest  stage  of  water ;  estimated  cost,  $450,000,  '73,  313-324 ;  '77,  953. 
By  Major  Wilson,  1879,  for  a  16-foot  channel ;  estimated  cost,  $100,000,  '79. 1679. 
Surveys. 
1863-'64.  By  Lieutenant-Colonel  Cram,  for  military  defense,  '67,  144. 

1868.  Under  direction  of  Colonel  Cram,  by  Capt.  G.  J.  Lydecker,  '69,  112, 122. 

1869.  By  Major  McFarland,  '69,  117. 

[C.  C] 


TOMBIOBEE   AND  BI.ACK   ITARRIOR  BITER8»  AJLA.  AND 

MISS.— Improvement  of. 

[Including  survey  for  water  communication  with  the  Tennessee  by  way  of  Big  Bear 

Creek.] 

Appropriatioiis. 

For  Tamhigbee  Biver. 

1870  (for  survey) $4, 800, '71,  573. 

1872.., 10,000,  '73,67. 

1878 12,000,  '78,81,  594. 

1879 10,000,  '79,  105. 

For  Tombigbee  and  Blaok  Warrior  Eivera. 

1875 ;. 25,000, '76,  i,  73. 

1876 15,000,  '76,  i,  74. 

1878 28,000,  '78,81,  593. 

1879 20,000,  '79.  104. 

Total  to  1879 $120,000. 

Act  of  Conj^ss,  March  3,  1873,  transferring  appropriation  of  1872  to  Tombigbee 
River,  Mississippi. 
Commerce. 
Justification  of  improvement,  '73,  552:  '75,  ii,  16,  24,  27 :  '79,  832. 
Statistics,  '73,  550 ;  '75,  ii,  24,  25,  26;  '76,  i,  497;  '77.  i,  417;  '78^  593;  '79,  832, 
834. 
Engrineers* 
Chief  of  Engiitebrs. 
Reports,  '70,  31 ;  '71,  69;  '73,  62,  67;  '74,  i,  70;  '75,  i,  76,  77;  '76^  i,  73;  '77,  i, 
72;  '78,  81;  '79,  104,  105,  106. 
Engineers  in  Chargr. 
M^j.  C.  B.  Reese,  1870,  '71,  68, 572. 
Capt.  A.  N.  Damrell,  1870-'71, 68, 572. 
Col.  J.  H.  Simpson ,  1870-72.    Report,  '71,  572, 573. 
Maj.  W.  McFarland,  1872.    Report,  '73,  548. 
Lieut.  Col.  W.  F.  Raynolds,  1873,  '73,  66. 
Capt.  A.  N.  Damrell,  1873.    Report,  '73,  697. 
Maj.  W.  McFarland,  187^-75.    Reports,  '74,  i,  579 :  '75,  i,  791, 803. 
Capt.  A.  N.  Damrell,  1875-'—.    Reports,  '75,  ii,  16 ;  '76,  i,  496 ;  '77,  416 ;  '78^.  698, 
594  ;  '79.  830,  833. 
Assistants 
Henry  C.  Fillebrown.    Report, '71,  574,575. 
T.Pear8all,'71,572. 
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TOMBIOBISJB  AUrO^BIiACK  IMTABBIOB  BITfiJBS— Continued. 

Engrtnc^rs — Continned. 

AfisiBTAMTB— Continued. 
P.  Bobinson.    Beporte,  '73, 548 ;  '74,  i,  580 ;  '75,  i,  806. 
Horace  Bearding.    Bc^ort,  '75,  ii,  17. 
Estimates. 

By  P.  Bobinson,  1873,  for  the  removal  of  obstructions  from  Aberdeen  to  Columbus, 
channel  60  feet  wide  and  2^  feet  deep,  $92,500,  >73,  549.  For  slack-water 
navigation,  $300,000,  '73,  550.  For  slacK-water  navigation  between  the  Tom- 
bigbee  and  Tennessee  Bivers,  $1,705,312,  '75,  i,  805,  808. 

By  H.  Bearding,  1875,  for  improvement  of  the  Lower  Black  Warrior,  $36,450, 
$151,103,  '75,  ii,  17,  20,  23.  For  improvement  of  the  Upper  Black  Warrior 
Biver,  $431,000,  '75,  ii,  24. 

By  Captain  Damrell,  1876,  for  improvement  of  the  Tombigbee  and  Black  Warrior 
Bivers,  $172,603,  '76,  i,  497.    1879.  Foregoing  estimate  increased  to  $250,000, 
'79,  832. 
Financial  Statements. 

'71,  573 ;  '73,  67,  697 ;  '74.  i,  70,  581 ;  '75,  i,  77 ;  '76,  i,  74 ;  '77,  72  j  '78,  594 ;  '79, 
104,  105,  832,  834. 
Operations. 

1870-71.  Examination  and  survey,  '71,  572. 

1872-^73.  Bemoval  of  250  snags  from  Tombigbee  Biver,  between  mouth  and 
DemopoUs,  *73,  67,  697. 

1873-^74.  Bemoval  of  obstructions  from  Tombigbee  Biver,  between  Aberdeen  and 
Cotton  Gin  Port,  '74,  i,  70,  580. 

1874-75.  Bemoval  of  obstructions  continued  to  Barri's  Ferry,  '75,  i,  76,  791. 

1875-76.  On  Tombigbee  continued :  417  snags  removed,  361  cubic  yards  of  rock  ex- 
cavated, 4,708  cubic  yards  of  material  £redged,  and  4,533  linear  feet  of  jetties 
and  1,298  linear  feet  of  dams  built;  also  791  feet  of  shore  protection  con- 
structed ;  21  bars  improved,  '76,  i,  73,  497. 

1876-'77.  On  Tombigbee  continued:  798  snags  removed,  400  cubic  yards  of  material 
dredged,  and  5,076  linear  feet  of  jetties  constructed ;  also  1  wreck  removed ; 
12  bars  improved,  '77,  72,  417. 

1877-78.  Warrior  Biver  cleared  of  obstructions  to  Log  Shoals ;  channel  now  2^  feet 
deep  from  mouth  to  Eastport,  '78,  81,  593. 

1878-79.  On  Warrior  Biver :  713  snags  removed,  2,190  linear  feet  of  jetties  built, 
and  7  bars  improved.  On  tiie  Tombigbee  Biver :  911  snags  removed  and  3,305 
linear  feet  of  Jetties  built.  The  river  above  Columbus,  from  Aberdeen  to  Wa- 
verly,  63  miles,  a  high- water  navigation  has  been  obtained,  '79,  105,  831,  833. 
History  of  operations,  '74,  i,  579 ;  '79,  830,  833. 
Pliysical  Ciiaracteristics. 

Description  of,  '71,  573,  575;  '73,  551.    Obstructions  to  navigation,  '71,  576.    De- 
scription of  the  Black  Warrior  Biver,  '75,  ii,  16,  17,  18-23.    Tables  of  dis- 
tances, '73,  551.    Table  of  water-levels  and  distances  on  Tombigbee  Biver,  '75, 
i,  804,  807.    Lowest  summit  level,  '75,  i,  806. 
Pians. 

T.  Pearsall,  1871,  considers  that  from  Columbus,  Miss.,  to  DemopoUs  (the  conflu- 
ence of  the  Tombigbee  witii  the  Mobile  Biver),  no  permanent  improvement  to 
navigation  could  be  made,  '71,  572. 

H.  C.  Fillebrown,  1871,  considers  that  the  river  can  be  temporarily  improved  by  the 
removal  of  snags  and  sawyers ;  estimated  cost,  |21,500.  '71,  573,  576,  577. 

By  Colonel  Simpson.  1871,  for  the  removal  of  the  railroad  bridge  at  Jones  Bluffs  to 
a  point  300  yaras  farther  down  the  river,  '71,  573. 

P.  Bobinson's,  1873,  plans  for  permanent  improvements  from  Fulton  to  Columbus, 
Miss.,  by  slack-water  navigation  or  excavating  channel,  considered  impracti- 
cable, '73,  549,  550. 

For  slack-water  navigation,  1875,  between  the  Tombigbee  and  the  Tennessee 
Bivers:  estimated  cost,  |1.705,312,  '75,  i,  803,  807 ;  considered  impracticable  by 
P.  Bobinson,  '75,  i,  805,  809. 

By  H.  Hearding,  for  slackwater  navigation  on  the  Upper  Warrior  Biver  by  locks 
and  dams  and  by  canal;  estimated  cost,  $431,000,  '75,  ii,  23,  24.  For  the  im- 
provement of  the  Lower  Black  Warrior  from  Demopolis  to  Tuscaloosa,  to  pro- 
cure a  channel  80  feet  wide  and  4  feet  deep,  by  the  removal  of  obstructions,  and 
construction  of  jetties ;  estimated  cost,  |151,i03 ;  or  for  a  channel  50  feet  wide 
and  3  feet  deep ;  estimated  cost,  $36,450,  '75,  ii,  22,  23. 
Private  and  Corporate  UToriL. 

State  of  Alabama  contracted  with  Mr.  McCarty  for  the  removal  of  obstructions  from 
the  Tombigbee  Biver  for  $20,000,  '71,  575. 
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TOMBIOBEJE  AHB  BI«A€K  WARRIOR  RITERS-Contiiiiied. 

Projecto. 

By  P.  Robinsoo,  1873,  reported  impiacticability  of  peznuuient  impioTemeDtB  aliofe 
ColambaB ;  propoees  temporary  improyement  by  the  remoYal  of  soagB,  kgB, 
etc.;  estimated  cost,  |35,000;  approTed  by  M%jor  MoFarland,  '73^  548. 

By  Col.  J.  H.  Simpson,  for  removal  of  obstructions,  snags,  sawyers,  ete.,  finmi  the 
month  to  Columbus;  approved  by  Chief  of  EngineexB,  '73^  697. 

Captain  Damrell,  1875,  recommends  H.  Hoarding's  plan  for  the  improvement  of  the 
Lower  Black  Warrior  and  the  Tombigbee,  by  the  removal  of  obetractions  and 
the  construction  of  jetties  and  parallels,  and  by  protection  of  the  shore :  esti- 
mated cost,  for  channel  80  feet  wide  and  4  feet  deep,  on  Black  Warrior  Biw, 
$151,103 ;  for  Tombigbee  Biver,  $21,500  (see  Plans),  '75, 11,  17 ;  '76^  i,  496;  ap- 
proved by  the  Chief  of  Engineers,  '75,  ii,  17 ;  '76.  i,  496. 

Original  prqJect  amended,  1879,  so  as  to  provide  a  3-foot  channel  at  mean  low-w«ter 
on  the  Tombigbee  Biver,  between  Demopolis  and  Columbus;  estimated  cost, 
1250,000,  '79,  832. 
Surveys. 

1870.  By  H.  C.  Fillebiown,  of  Tombigbee  Biver  from  month  to  head  of  naTigation, 
'71,  573,  574.    Examination  by  T.  Pearsall,  '71,  31,  572. 

1872.  Of  Tombigbee,  by  P.  Bobinson,  between  Fulton  and  Columbus,  '73,  62,  54& 

1874.  By  H.  Bearding,  of  Black  Warrior  Biver^  '75,  ii,  16,  17. 

1875.  By  P.  Bobinson,  for  a  water  communication  from  the  Tombigbee  Biver  to  liie 
Tennessee  Biver,  by  way  of  Big  Bear  Creek,  '75,  i,  77.  803,  806. 

1879.  Of  Warrior  Biver  from  Tuscaloosa  to  Forks  of  the  Bipsey  Biver,  '79, 106. 

[L.  M.M.] 


TONE'S  BAirOIJ,  LA.— (See  BvD  BmsE.) 


TOTVSKET  RITER,  TA^— Exaauieazeon  or. 

Cominerce. 

Valuable  timber  lands  tributaiy  to  river,/ 75,  ii|  160. 
Statistics,  '75,  ii,  160. 

Chief  of  Engineebs. 

Beport,  '75,  i,  95. 
Engineer  in  Charge. 

S.  T.  Abort,  U.  8.  C.  E.    Beport,  '75,  ii,  159. 
Assistant. 
J.  B.  Dancklee,  '75,  ii,  160. 
Physical  Characteiistlcs. 

Described,  '75,  ii,  159.    Obstructions,  '75,  ii,  159. 
Plan. 
By  S.  T.  Abort,  1875,  for  a  channel  60  feet  wide  and  8  feet  deep,  through  Bookn^ 
Bar,  with  a  dike  2,400  feet  long;  estimated  cost,  |14,960,  '78|  ii,  16a 
(Harvey. 
1874.  Examination  by  J.  B.  Dnnoklee,  '75,  ii,  95. 


TOlMTIir  CREEK,  near  Charleston,  S«  €•— Bbmovai.  of  OBSTBUcnoMB. 

A  ppropriation. 

1871,  $7,500,  '71,  70. 
Expenditures. 

On  removing  obstractions,  $4,654.36,  '71,  70. 
Operations. 
1870-71.  Wrecks  removed  to  9  feet  water,  '71,  70. 
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TBAHrSPOBTATIOlV  B01JTE9  TO  THE  SEABOARD. 

KOBTHERN  BOIJTE,   FiBflT  Subdivibion  ...  See  Fox  aod  WiBOonain  Bivera. 

Sbcohd  Subdivision.  .See  Hennepin  to  Watertown,  etc.,— also  the  article  en- 
titled Transportation  BoutM,  Northern  Bonte,  Second 
Subdivision. 

Thibd  Subdivibiom  .  .See  Transportation  Boates,  Northem  Bouie,  Third  Sub- 

division. 

OENTBAX  BOXJTB,      PmsT  StTBDivisiON  ...See  Ohio  Bivor^  ezoept  the  fift]l8,~-Ohio  Blver  fisais,— 

also  Transportation  Boutea,  Central  Bonte,  First  Snb- 
diviaion. 

Sbcx>iid SuBDiviBioir. .See  Kanawha  Biver  (Great). 

Thibd  Subdivision... See  Kanawha  Biver  (Oreat)«-^ames  Blver,— Chesa- 
peake and  Ohio  CanaL — ^Monongahela  Biver, — Yough- 
loghenv  Biver. 
SOUTHEBN  BOUTE,    FXbst  SuBDivisioii...See    Tennessee  Biver.—also   Transportation  Bootes, 

Soathem  Boute. 

Sboohd  Subdivibioh.  .See  Mlssifisippi  Biver  to  the  Atlantio,  also  1 

tlon  Boutea,  Southern  Bonte,— Tennessee  and  \ 
Bivers  Canal. 
MISSISSIPPI  BOUTE,  Fxbbt  SUBDiviBiOir. .  .See  Mississippi  Biver  at  Ita  mouth. 

Second  Subdivision.  .See  Mississippi  Biver  Beservoirs. 

Thibd  Subdivibion..  .See  the  three  articles  entitled  Transportation  Boutee  to 
the  Seaboard.  Third  Subdivision;  also  thoee  under 
Mississippi  'Rivet,  above  the  Falls  of  Saint  Anthony,— 
Mississippi  Biver,  preservation  of  the  Falls  of  Saint 
Anthony,— MiBsissippi  Blver,  Meeker's  Island  Lock 
and  Dam,— Mississmpi  Biver,  between  the  FaUs  of 
Saint  Anttiony  and  Cairo,— Mississippi  Biver  between 
Cairo  and  the  mouth. 


TBAJV9POBTATION  BOVTB8  TO  THE  SE ABOABO,  ZVortlieni 
Boute,  Second  SubdiTision*  Bennepin  CanaL—SuBVEY  of. 

(See  also  Heknepin  to  Watbrtowit,  subvby  fob  ship-canal.) 

Bnglneers. 

Chief  of  Ekoinebbs. 

Report,  '75,  i,  37. 
Engineer  in  Chabge. 

Col.  J.  N.  Macomb.    Beport,  '75,  ii,  524. 
Assistant 
F.  C.  Doran,  '75,  ii,  524.    Report,  '75,  li,  526. 
Estimate. 
By  F.  C.  Doran,  1875,  for  route  from  a  point  near  Rook  Inland,  on  the  Mississippi,  to 
Chicago,  on  Lake  Michigan,  |19,780,534,  '75,  ii,  525.    Amended  by  Colonel  Ma- 
comb to  $20,421,819,  '75,  ii,  525. 
Physical  Characteristics.    Described,  '75,  ii,  525,  527,  530. 
Plans. 
By  Colonel  Macomb,  for:  (1)  enlarging  and  deepening  the  Illinois  and  Michigan 
Canal  from  Chicago  to  Joliet  to  160  feet  wide  and  8  feet  deep,  length  32.65  miles; 
estimated  cost,  $11,532,932.40,  '75,  ii,  527.    ^2)  for  slack- water  navigation  from 
Joliet  to  La  Salle,  by  locks  and  dams,  includmg  canal  around  the  rapids  at  Mar- 
seilles, length  66.63  miles;  estimated  cost,  $4,347,879.80,  '75,  ii,  530.    (3)  for 
independent  canal  from  Hennepin,  on  the  Illinois,  to  Watertown,  on  the  Missis- 
sippi; estimated  cost,  $3,899,722.64,  '71,  306;  '75,  ii.  530;  additional  for  looks, 
$641,284,  '75,  ii,  525.    Total  cost,  $20,421,819,  '75,  ii,  525. 
SarveTS. 

1874.  Survey  ordered  and  in  progress,  '75,  i,  37. 

1875.  Completed  to  Hennepin  Canal  route  and  extension  to  Chicago  by  F.  C.  Doran, 
'75,  ii,  524,  526. 

Map  of  route,  S.  Doo,  307, 43d  Cong.,  1st  Sess. 


TBANSPOBTATIOIV  BOVTBS  TO  THE  SEABOARD,  UTortiiem 
Route,  Tliird  Subdivision,  flrom  the  lakes  to  New  York 

City* — SURVKY  OF. 

Appropriation.    1674  (allotment  for  survey),  $60,000,  '75,  ii,  535. 
Commerce. 

National  character  of  the  work,  it>s  object  and  benefits  to  commerce,  '75,  ii,  535, 538. 
Cost  of  transportation  on  Erie  Canal  reduced  by  enlargement  of  locks,  '75,  ii,  555. 
Statistics  of  commerce  of  Erie  Canal,  '75,  ii,  537,  538. 
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TBAJVSPOBTATION  ROUTES,  Nortlieni  Bovte— Contumed. 

Enirtaieers. 

Chisf  of  Enqikekbs. 
Report,  '75,  i,  37. 

EJlftaiNEEK  IN  CHABOE. 

Maj.  J.  M.  Wilson.    Keport,  '75,  u,  534. 

Afi8I8TANTS. 

O.  Blanc.    Report,  '75,  ii,  549.   ' 
M.  King,  '75,  u,  537,  556. 
J.  S.  Lawrence.    Report,  '75,  ii,  561. 
C.  A.  Fuller.    Report,  '75,  ii,  586. 

Estimates. 

By  Major  Wilson,  1875,  for  improvenient  of  the  Erie  Canal,  |8, 173,596,  '75,  ii,  539, 
55'2 ;  without  deepening,  $6,676,231,  '75,  ii,  539 ;  summary,  '75,  ii,  548, 561.  For 
improvement  of  Oneida  Lake  Ship-canal,  $25,213,857,  '75,  ii,  542.  Snmjnary, 
'75,  ii,  585.  For  improvement  of  Lake  Champlain  Ship-canal  to  Troy,  $11, 152,916, 
'75,  ii,  546.  For  a  canal  irom  the  Hudson  River  above  Troy  to  deep  water  at 
Albany,  $2,962,  976,  '75,  ii,  546,  605. 

By  W.  Shanley,  for  the  proposed  Caughnawaga  Canal,  $5,500,000,  and  improvement 
of  Richelieu  River,  $35,000,  '75,  li,  543,  588. 

Plans. 

By  O.  Blanc,  1875,  for  enlargement  of  one  tier  of  locks  on  Erie  Canal,  except  at 
Lockport  and  Lockville,  to  225  feet  wide,  26  feet  deep,  with  7  feet  lift.  Recom- 
mended by  Mfgor  Wilson,  including  chanees  in  bridges,  aqueducts,  etc.,  incident 
thereto,  and  deepening  of  canal  so  that  there  will  be  nowhere,  except  upon  me- 
chanical structures,  a  less  depth  than  8  feet,  '75,  ii,  537,  538,  549, 550, 551. 
.  By  M%f  or  Wilson.  1875,  for  enlargement  of  the  Oneida  Canal  by  construction  of  a  ship- 
canal  from  Oswego  to  Oneida  Lake,  the  ** cross-cut  line''  being  recommended, 
'75,  ii,  540,  541,  561, 567-586.  For  enlargement  of  the  Champlam  Canal,  includ- 
ing ship-canal  from  Caughnawaga,  on  tne  St.  Lawrence,  to  St.  John's,  on  the 
Richelieti  River;  the  Richelieu  River  and  Lake  Champlain  to  Whitehall^  K.  T. ; 
a  ship-canal  from  Whitehall  to  Fort  Edward,  on  the  Hudson  River;  and  alack- 
water  navigation  from  Fort  Edward  to  Troy,  '75,  ii,  586. 
Memoranda. 

History  of  the  Erie  Canal,  '75,  ii,  536, 549, 550, 551. 

Description  of  canal,  '75,  ii^  536,549,550,551. 

Enlargement  of  locks,  '75,  li,  537,  549. 

Steam  power  on  canal,  '75,  ii,  552. 

Removal  of  bench- walls,  '75,  ii,  549, 550. 

Connection  with  Niagara  River  route,  '75,  ii,  551. 

Water  supply,  '75,  ii,  537, 538, 547, 552, 553, 554. 

History  and  description  of  the  Oneida  Lake  Ship-canal,  '75,  ii,  539, 561, 568^ 

Present  route  (207.9  miles),  '75,  ii,  539, 540. 

Welland  Canal.  '75,  ii,  540,  542. 

Water  supply,  '75,  ii,  541,547,562,563,564,565. 

History  and  description  of  the  Champlain  Canal,  '75,  ii,  542, 543. 

Route,  '75.  ii,  542, 543, 544, 586. 

St.  Lawrence  River  and  Canal,  '75,  ii,  542. 

Water  supply,  '75,  ii,  545, 547, 588, 591, 592. 

Canal  from  the  Hudson  above  Troy  to  deep  water  at  Albany,  '75,  ii,  546. 

Water  supply,  '75,  ii,  546, 547. 

Proposed  canal  from  the  Hudson  above  Troy  to  deep  water  at  Albany,  '75,  ii,  546. 

Surveys. 

1866.  By  Mr.  Goodsell,  of  the  Hudson  River  from  Troy  to  Fort  Edward,  '75,  ii,  592, 593. 

1874-75.  By  Messrs.  Blanc,  Lawrence,  and  Fuller.  Examination  of  water  commu- 
nication from  the  lakes  to  New  York  City,  including  the  Erie  Canal  from  BuffiJo 
to  Albany,  and  the  Champlain  Canal  from  Lake  Champlain  to  deep  water  in  the 
Hudson  River  (with  such  connections  as  may  be  effected  between  Lake  Cham- 
plain and  the  St.  Lawrence,  with  the  co-operation  of  the  British  provinces), 
'75,  ii,  535,  547,  549,  586. 

Maps. 
Of  routes,  S.  Doc.  307,  part  iii,  43d  Cong.,  1st  Sess.    Profile  of  Erie  Canal,  *75,  ii, 
554.    Profile  of  Oneida  Canal  from  Oswego  to  Albany,  '75,  ii,  566.    Diagram  of 
locks  and  dams  of  Hudson  River  division,  '75,  ii,  594. 

[L.H.M.] 


BIYERS  AND  HARBORS.  555 

TBAHrfirPOBTATIOIir  ROUTES  TO  THE  SEABOARD,  Central 
Route,  First  Subdivision,  ttie  Oiiio  Biver,  Cairo  to  Pitts- 
burgli.— Survey  of. 

Commerce. 

Reqnirements,  *75,  ii,  629. 
Bocnments*    (Not  printed  in  reports.) 

Report  of  W.  Milnor  Roberts  in  1870,  H.  Doc.  70,  4l8t  Cong.,  3cl  Seas. ;  '75,  ii,  608. 
Eui^ineers* 

Chief  of  Enginebbs. 
Report,  '75,  i,  37. 

BoABD  OF  Engineers. 
Of  1872  recommended  that  Major  Merrill  prepare  the  practical  details  for  con- 
straction  of  the  Branot  movable  gates  for  chutes  and  locks.    Report,  '74,  i, 
415-481. 
(Migors  Weitzel  and  Merrill.) 

Engineer  in  Charge. 
Maj.  WilUam  E.  MerrUl,  1874-75.    Report,  '75,  ii,  608-631. 

Assistants. 
Lieut.  F.  A.  Mahan,  '75,  ii,  631. 
W.  Weston,  '75,  ii,  631. 
Estimates. 

By  Maj.  William  E.  Merrill,  1875,  for  improvement'  of  Ohio  River  by— 

121ock8onrock $2,153,320 

56  locks  on  gravel 15,969,408 

8  navigable  passes  on  rook 532,480 

60  navigable  passes  on  gravel 5,445,840 

6  low  weirs  on  rock 332,544 

62  low  weirs  on  gravel 5,259,584 

3  high  weirs  on  rock 234,486 

65  high  weirs  on  gravel 6,492,923 

23  piers  on  rock 116,127 

113  piers  on  gravel 604,663 

68  abutments  on  gravel 705,500 

10,840  linear  feet  dam  across  island  chutes 847,796 

Total $38,696,671 

About  $40,000,000,  or  $41,365  per  mUe,  '75,  u,  629. 
Physical  Cliaracteristics. 

Of  slope,  '75,  ii,  609;  of  discharge,  '75,  ii,  615;  freshets,  '75,  ii,  612,  613;  proposed 
location  of  dams,  '75,  ii,  627,  628. 
Plans. 

By  Senate  committee,  for  thorough  improvement  to  give  6  feet  or  7  feet  navigation 
at  low- water,  '75,  ii,  608. 

By  W.  Milnor  Roberts,  for  slack- water  navigation,  with  freshet  chutes  to  be  opened 
and  closed  with  Brunot's  hydraulic  gates,  '75,  ii,  608.  Approved  by  Board  of 
Engineers  of  1872,  '75,  ii,  608. 

By  Mi^or  Merrill,  for  the  French  (Chanoine)  system  of  movable  dams,  instead  bf  the 
Bnmot  system ;  for  navigable  passes  of  a  width  of  400  feet ;  approximate  loca- 
tion of  proposed  dams ;  estimated  cost,  $40,000,000,  '75,  ii,  608, 614, 627, 628, 629. 
Surveys. 

1874-'75.  Under  direction  of  Mi«or  Merrill.    Report,  '75,  ii,  608,  631. 

Map. 
Sketch  showing  proposed  arrangement  of  lock  and  dam,  '75,  ii,  630. 


TBANSPOBTJLTIOIV  B01JTES  TO  THE  SEABOARD,  Central 
Route,  Third  Subdivision.— Survey  of. 

Being  a  connection  by  canal  or  freight  railroad  from  the  Ohio  or  Kanawha  River 
near  Charleston  by  the  most  practicable  route  through  Western  Virginia  to 
tide-water  in  Virginia,  '71,  625,  C55 ;  '75,  ii,  631 ;  '76,  i,  91 ;  '77,  675. 

(See  also  James  River  and  Kanawha  Canal,  and  Kanawha  River.) 

Commerce.    (See  James  River  and  Kanawha  Canal,  James  River,  and  Kanawha 
River.) 
Comparison  of  horizontal  and  equated  distances  by  Central  Route  and  Chesapeake 
and  Ohio  Canal,  '77,  677,  682.    Objections  to  navigable  dams  considered,  '76, 
ii,  14 ;  '77,  637,  645, 677,  745. 
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TBANSPOBTATIOlff  BOVTES,  Central  Itonte— Continaed. 

JBni^ineers. 

Chief  of  Engineers. 

Reports,  '75,  i,  37 ;  '76,  i,  92;  '77,  95. 
Board  of  Engineers.    (See  James  River  and  Kanawha  Canal;  alao  Kanawha 

River.) 
Engineer  in  Chargb. 

Maj.  W.  P.  CraighiU.    Reports,  '75, 11,  631 ;  '77,  i,  675. 

ArSI  HTANTfl 

Lieut.  T.  Turtle,  '75,  ii,  632 ;  '77,  675.    Report,  '77,  684,  709. 
W.  R.  Hutton,  '75,  ii,  633 ;  '77,  675.    Report,  '77.  727,  749. 
A.  M.  Scott,  '75,  ii,  634 ;  '77,  675.    Report,  '77,  743. 
H.  D.  Whitcomb,  '75,  ii;  634  ;  '77,  675.    Report,  '75,  ii.  639. 
C.  P.  Manning,  '75,  ii,  635 ;  '77,  675.    Report,  '75,  ii,  653. 
R.  H.  Temple,  '75,  ii,  636.    Report,  '75,  ii.  650. 
C.  R.  Howard,  '75.  ii,  636.    Report,  '75,  ii,  643. 
A.  Marbury,  '75,  H,  636. 
£.  Lorraine.    Report,  '77,  754,  759. 
Lieutenant  Maguire,  '77,  675. 
R.  H.  Talcott,  ^77,  684,  709. 
J.  M.  Harris.    Report,  '77,  742. 
Estimates. 
For  water  navigation,  1871-74,  to  a  depth  of  7  feet  between  James  and  Ohio  Rivers. 

(See  James  River  and  Kanawha  Canal ;  also  Kanawha  River.) 
For  enlargement  and  extension,  1877,  of  James 
River  Canal  from  Richmond  to  month  of 

Fork  River  (Assistant  Turpin) |13, 481, 000,  '71,  627 ;    '73,  830 ; 

'74,  ii,  101; '77,676. 
Summit  division,  from  mouth  of  Fork  River  to 
Greenbrier  River,  including  summit  tunnel 

(Assistant Turtle) 16,387,000,  '77,676,699,  706,706, 

709. 
Anthonjr  Creek  reservoir  (Assistant  Lorraine)..  300,000,  '71,  649;  '77,  676. 
Greenbrier  division,  slack-water  project  (Assist- 
ant Turtle)  6,251,000, '77,676,  710,  717. 

New  River  division,  slack- water  project  (Assist- 

antHutton) 11,427,000,  '77,  676,737. 

Removing  bowlders  in  New  River 260, 000,  '77,  676,  743. 

Great  Kanawha  River,  by  movable  and  perma- 
nent dams 4,000,000,  '7€,  1,  91,  ii,  154,  165; 

'77,  297,  676,  748, 
761. 


Aggregate $52, 106, 000, '77,  676. 

If  by  independent  canal   from    Richmond  to 

Greenbrier  River,  as  before |30,168,000,  '77,  677. 

Greenbrier  division  (Assistant  Turtle) 4, 765, 000,  '77,  677,  727. 

New  River  division  (Assistant  Hutton) 20, 650, 000,  '77,  677,  741. 

Kanawha  division,  as  before 4,000,000,  '76,  i,  91,  ii,  154;  '77, 

297,  676,  751. 

Aggregate |59, 583, 000, '77,  677. 

Establishes  correctness  of  opinion  of  Board  of  Engineers  1874,  '74,  ii,  91 ;  '77,  677. 

For  double-track  freight  railroad,  1874,  accord- 
ing to  details  of  plan  (see  Plans)  from 
Charleston,  on  Kanawha  River,  to  Norfolk, 
464.8  miles 136,364,136 

To  Newport  News,  449i  miles 36,167,279 

To  Newport  News  via  James  Valley,  476.1  miles.    36, 627, 725 

To  Alexandria,  384.6  miles 31,704,336j 

Major  CraighiU  estimates  cost  from  Ohio  to  tide-water  at  $45,000,000,  or  $75,000,000 
inclusive  of  terminal  facilities,  equipment,  etc.,  '75,  ii,  62i&. 
Ijeiflslation*    (See  Kanawha  River.) 
Physical  Characteristics. 

bumiuit  levol;  rainfall  on,  '77,  757,  759,  769.  Anthony  Creek;  discharge  of,  •77, 
760,  7()9,  794.  Greenbrier  River;  general  characteristics  of,  '71,  641 ;  *77,  754, 
788,  801;  flowls  on,  '71,  641;  '73,  831;  '74,  ii.  94;  discharge  of,  '71,  641; 
'73,  831.  New  River;  general  characteristics  of,  '71,  640;  '77,  728,  78t<,  802; 
floods  on,  '71,  641 ;  '73,  831 ;  '74,  ii,  94 ;  discharge  of,  '71,  641. 


^'75^  ii,  6^  646,  656. 
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TBANSPOBTATION  BOVTBS,  Central  Bonte— Contmned. 

Plans. 

For  a  donble-track  freight  railroad  from  Charleston  on  the  Kanawha  to  tide-water 
in  Virginia ;  gnage,  4  feet  8^  inches ;  excavation,  30  feet  wide :  embankments, 
28  feet ;  steel  rails.  68^  pounds  per  vard,  '75,  ii,  641,  644.  Limiting  grades  fao- 
inff  westward  to  30  feet  per  mile ;  &oing  eastward  60  feet,  '75,  ii,  640,  643,  650, 
652;  by  one  of  the  following  routes,  viz :  From  Charleston,  thence  up  vaUeys  of 
Kanawha,  Kew,  and  Greenbrier  Rivers  and  Howard  Creek  to  summit,  piis*  lii^^ 
summit  by  tunnel  9,050  feet  long ;  thence  down  valleys  of  Dunlap  Creek  and 
Jackson  Biver  to  Clifton  Forge ;  thence  along  valleys  of  Jackson  and  James 
Rivers  to  Norfolk,  454.8  miles,  '75,  ii,  635,  6^,  640,  643.  Or  following  above 
route  to  Clifton  Forge ;  thence  via  Richmond  and  Torktown  to  Newport  News, 
449i  miles.  '75,  ii,  6&,  639,  641,  643.  Or  last  named  route  via  valley  of  James 
River  to  Newport  News,  476.3  miles,  '75,  ii,  635,  639,  641,  643.  Or  by  above- 
named  route  to  Clifton  Forge ;  thence  via  (^ordonsville  to  Alexandria,  384.6 
miles,  '75,  ii,  635,  639,  641,  653.  (See  James  River  and  Kanawha  Canal;  also 
Kanawha  River.) 
PriTate  and  Corporate  "UTorlL.    (See  James  River  and  Kanawha  Canal ; 

also  Kanawha  River.) 
Projects* 

By  MdJ.  W.  p.  Craighill,  1874-77,  for  a  water  navigation  7  feet  in  depth  connecting 
the  James  and  Ohio  Rivers,  as  follows :  By  enlargement  of  existing  canal  from 
Richmond  to  Buchanan ;  its  extension  therefirom  via  vallevs  of  James  and  Jack- 
son Rivers,  Fork  Run,  and  BrueJi  Creek ;  thence  bv  tunnel  41,505  feet  in  length, 
single  tunnel  with  turnouts  for  passing  boats;  elevation  of  tunnel  1,713 feet 
above  tide :  thence  via  south  fork  of  Howard  Creek  to  Greenbrier  River ;  canal 
section  70  feet  by  7  feet ;  locks  120  feet  by  24  feet  by 7  feet ;  canal  section  proper 
ends  at  western  debouch^  of  tunnel,  at  which  point  slack-water  navigation 
begins ;  thence  by  locks  and  dams,  with  short  reaches  of  canal  to  avoid  expen- 
sive location  of  locks  and  dams,  via  Greenbrier,  New,  and  Kanawha  Rivers  to 
Paint  Creek  Shoals ;  locks  250  feet  by  48  feet ;  from  Paint  Creek  Shoals  to 
month  of  Kanawha  by  locks  and  movable  dams ;  locks  300  feet  by  50  feet ;  nav- 
igable pass  adjoininglock  250  feet  wide  (see  Projects,  James  River  and  Kanawha 
(Janal),  '74,  n.  88, 100, 117,  128;  '75,  ii,  90,  95;  '76,  ii,  158,  163,  164;  '77, 
676,  684,  696,  m,  703,  709,  718,  727,  743,  747,  749.  Suggested  use  of  planes  in 
place  of  locks,  '77,  682. 
Surveys.    (See  also  Kanawha  River.) 

1827.  By  Captain  McNeil,  for  connecting  James  and  Ohio  Rivers,  '71,  625,  636, 637; 
'74,  ii,87;  '77,677,762. 

1870-74.  To  determine  practicability  and  cost  of  connecting  James  and  Ohio  Rivers 
by  water  navigation,  '71,  76,  624,  650 ;  '73,  829 ;  *75,  u,  632 ;  '77,  676. 

[L.  Y.  S.] 


TB ANSPOBTATIOIV  ROUTES  TO  THE  SEABOARD,  Soutbem 
Route,  from  the  Mississippi  to  the  Atlantic.— Survey  of. 

Appropriation. 

Itr74,  allotment,  $46,000.  '75,  ii,  658. 
Documents.    (Not  printed  in  reports.) 
Major  McFarland's  final  report  on  survey  of  the  Tennessee  River,  '75,  ii,  669.    Re- 
ports of  Mi\jor  McFarland,  John  £.  Thomes,  and  James  C.  Anderson  on  surveys 
of  the  Coosa,  Oomulgee,  and  Altamaha  Rivers,  '75,  ii,  673-675. 
Engineers. 
Chief  of  Engineers. 

Report,  '75,  i,  37. 
Engineer  in  Charge. 
Maj.  Walter  McFarland,  1872-75.    Reports,  '72.  509;  '75^  ii,  65a 

B.  W.  Frobel.    Report,  '75,  ii,  662,  668,  670. 
W.  B.  Gwynn,  '75,  ii,  663. 
H.  M.  Smith,  '75,  ii,  663. 
John  £.  Thomes,  '75,  ii,  663,  674. 
James  C.  Anderson,  '75,  ii,  674,  675. 
Estimates. 
By  Mmor  McFarland,  1875,  for  completion  of  survey  of  Tennessee  River  from  Knox- 

ville  to  Paducah,  $.30,000,  '75.  fi,  661. 
By  Mr.  Frobel,  1875,  for  channel  in  Coosa  River,  from  Rome,  Ga.,  to  mouth  of  Great 
Will's  Creek,  80  feet  by  4  feet  at  extreme  low-water,  distance  120  miles,  $81,679, 
'75,  ii,  668.    Revised  by  Major  McFarland,  1875,  by  increase  of  cost  to  $180,000, 
'75,  ii,  662. 
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TBAHrSPORTATION  ROUTES,  Southem  Route— Contmaed. 

Estimates— Continued. 

By  Mr.  Frobel,  1875.  for  channel  80  feet  by  4  feet  at  extreme  low- water,  in  Ocmnlgee 
and  Altamaha  Rivers,  between  Macon  and  Darien,  Ga.,  $72,901,  '75,  11,  670. 

By  Major  McFaiJand,  1875,  increased  to  1 162,000,  *75,  ii,  670. 
Physical  Characteristics. 

01  Tennessee  Hiver;  heavy  floods,  '75,  ii,  660;  shoals  surveyed,  '75,  ii,  660.  Coosa 
River;  height  above  mean  low-tide  in  Mobile  Bay,  '75,  ii,  662;  average  fall  per 
mile,  '75, 11,662;  formation  of  bed,  '75,  ii,  663;  list  of  shoals:  high  and  low- 
water  at  Rome  and  Gadsden,  '75,  ii^  664-667.  Ocmulgee  and  Altamaha  Rivers; 
height  of  Macon  above  mean  low-tide ;  list  and  description  of  bars  aod  shoals, 
' 75,  ii,  669, 670-673.  Railway,  Guntersville  route ;  maximum  grade,  52.8  feet  per 
mile ;  table  of  nades ;  maximum  curve,  4  degrees,  '75,  ii,  673,  6r4, 675.  Hiawa»- 
see  route;  table  of  grades;  maximum  curve,  6  degrees,  '75,  ii,  675. 
Plans. 

By  Senate  Committee.  1874.  (1)  for  3-foot  channel  in  Tennessee  River,  from  the 
mouth  to  Enoxville,  at  lowest  stage  of  water;  (2^  for  communication  by  canal 
or  freight  railway  from  Tennessee  Kiver  to  the  Atlantic,  '75,  ii,  658. 

By  Mr.  Frobel,  1875,  (1)  for  channel  80  feet  by  4  feet  in  Coosa  River  from  Rome, 
Ga.,  to  Great  WilVs  Creek,  Ala.,  by  lock  and  dam  at  Horse-Leg  Shoal;  excava- 
tion and  removal  of  loose  rock  from  various  bails  and  shoals,  '75,  ii,  664-66B; 
(2)  for  channel  80  feet  by  4  feet  from  Macon  to  Darien,  Ga.,  in  the  Ocmulgee 
and  Altamaha  Rivers,  by  removal  of  snags,  logs,  etc.,  '75,  ii,  668-673. 

By  Major  MoFarland,  1875,  for  freight  railway  from  Tennessee  River  to  the  Atlantie, 
Guntersville  route  and  Hiawassee  route,  '75,  ii,  673-676. 
Snrvers. 

1874-'75.  Under  direction  of  Mi^or  McFarland,  by  Mr.  Frobel,  of  Tennessee  River 
from  KnoxviUe  to  Paduoah,  and  of  Coosa  River  from  Rome,  Ga..  to  mouth  of 
Will's  Creek,  Ala.    Reports,  '75,  ii,  659,  661,  662  (see  also,  '72,  509). 

1874-75.  By  B.  W.  Frobel,  of  Ocmulgee  and  Altamaha  Rivers  from  Macon  to  Darien. 
Report,  '75,  ii,  668. 

1875-'7b.  By  John  £.  Thomes,  for  freight  railway  from  Tennessee  River  to  the  Atlan- 
tic, Guntersville  route,  '75,  ii,  673. 

1874-75.  By  James  C.  Anderson,  of  Hiawassee  route.    Report,  '75,  ii.  674. 

[L.  Y.  8.1 


TBANSPOBTATIOHr  ROUTES  TO  THE  SEABOARD,  ISisris- 
sippi  Route,  Third  SabdlTision.— From  Poket^ama  Falls  to 
Falls  of  St.  Anthony.— SuRYBT  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '75,  i,  37. 
Engineer  in  Charge. 

Maj.  F.  U.  Farquhar.    Report,  '75,  ii,  441. 
Assistants. 
J.  D.  8kinner,  *75.  ii,  442.  453. 
A.  £.  Stevens,  '75,  ii,  442,  453. 
L.  Y.  Schermerhom,  '75,  ii,  442,  453. 
Estimates.    ( See  also  Plans. ) 
By  Major  Farquhar,  1875,  approximate,  for  locks  and  dams  at  Sauk  Rapids,  |464,000 
to  1647,000,  '75,  ii,  450;  at  Blanchard's  Rapids,  |332.352,  '75,  ii,  450:  at  Cash's 
Island,  $446,430,  '75,  ii,  450 ;  at  Little  Falls,  |695,127,  '75,  ii,  450.    For  a  5-fbot 
channel  from  Falls  of  St.  Anthony  to  Grand  Rapids,  $2,156,578;  for  a  3-foot 
channel,  $2,030,220,  '75,  ii,  453. 
Physical  Ciiaracteristics. 
Description  of  river  from  Pokegama  Falls  to  Falls  of  St.  Anthony,  with  distance 
and  elevations,  '75,  ii,  442,  443,  444,  445,  446,  447, 448, 452.    List  of  obstructions, 
'75,  ii,  442,  443,  447,  448,  450,  451,  452.     Qeoloffical  formations,  '75,  u,  445,  446. 
Discharge  of  river,  '75,  ii,  444,  446.    Artificial  obstructions,  '75,  ii,  448,  449. 
Plans*    (See  also  Estimates.) 
By  Major  Farquhar,  1875,  to  improve  the  river  to  a  depth  of  from  3  to  5  feet  by  a 
channel  200  feet  wide,  by  closing  secondary  channels,  dredging,  and  the  con- 
struction of  wing-dams,  '75,  ii,  447,  452 ;    aided  by  locks  and  dams  at  the 
worst  rapids,  *75,  ii,  449. 
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TBANSPOBTATIOlff  ROUTES,  Mississippi  Itoate-Oontinued. 

Surveys. 

i674.  Survey  ordered  and  in  progrefls  from  PokeganiA  Palls  to  Falls  of  St.  Anthony. 

*75,  i,  37. 
1875.  Completed  by  Mi^or  Farqahar,  *75,  i.  37,  ii,  441. 
Map. 
Map  of  routes,  S.  Doc.  307,  43d  Cong.,  Ist  Seas.,  part  2. 

[L.  M.  M.] 


TRANSPORTATIOIV  BOIJTES  TO  THE  SEABOARD,  Missis- 
sippi Route,  Third  SalMliTision.— From  Falls  of  St.  Antlioiiy  to 
Cairo.— SuRVBY  op. 

(See  also  Mississippi  River  brtwbbn  Falls  of  St.  Anthont  and  Cairo.) 

A  ppropriation. 

Ib74, 1^00,000  for  survey  and  reports,  '75,  i,  34.    Work  for  which  appropriations 
should  be  first  made,  '76,  i,  643,  654.    Effect  of  small  appropriations  on  ulti- 
mate cost,  '76,  i,  82,  646.    Should  be  confined  to  works  in  progress,  '77,  82,  512. 
Commerce. 
Requirements  of,  '75,  ii,  484,  485     Shifling  of  navigable  channels,  '75,  ii,  474 ;  '76, 
ii,  179. 
Contracts. 

Disadvantages  of  contract  system,  '75,  ii,  493. 
Engineers. 
Chikf  of  Engineers. 

Reports,  '75,  i,  37,  66 ;  '76,  i,  92. 
Enoikbsrs  in  Charge. 
Col.  J.  N.  Macomb,  from  Falls  of  St.  Anthony  to  mouth  of  Illinois  River.    Re- 
ports '75,  i,  63,  ii,  454,  467;  '76,  ii,  176. 
Col.  J.  H.  Simpson,  from  mouth  of  the  Illinois  River  to  Cairo,  '75,  i,  65,  ii,  471. 

A  flATST ANTS 

M.  Meigs."    Reports,  '75,  ii,  455,  467 ;  '77,  534. 
C.  W.  Durham.    Report,  '76,  ii,  177. 
Estimates.  \ 

By  Assistant  M.  Meigs,  1875,  for  improving  nver  to  low-water  depth  of  4^  feet 
between  St.  Paul  and  La  Crosse,  144  miles,  |348,670,  '75,  ii,  454,  466;  '76,  ii, 
180,  189. 

By  Assistant  C.  W.  Durham,  1876,  for  similar  improvement  between  St.  Paul  and 
Montrose,  491  miles,  as  follows; — ^from  St.  Paul  to  La  Crosse,  144  miles,  $.^48,670, 
'75,  ii,  454,  466;  '76,  ii,  180,  189;— from  La  Crosse  to  Rock  Island  Rapids,  217 
miles,  1105,459,  '76,  ii,  185,  189;— from  Rock  Island  to  Des  Moines  Rapids,  130 
mUes,  $163,234,  '76.  ii,  188,  189. 

By  Col.  J.  N.  Macomb,  1875,  for  improving  Rock  Island  Rapids  to  4-feet  depth, 
180,000;  4i  feet  depth,  $5C7,092;  5  feet  depth,  |1,102,428;  6  feet  depth, 
$2,403,590.  '75,  ii,  469.    For  improving  Des  Momes  Rapids  to  complete  to  5  feet 


depth'  $4^0,000 :  for  6  feet  depth,  $953,i:i3,  '75,  ii,  471 
By  M^.  F.  U.  Farquhar,  1879,  for  im        "         "        * 


improving  river  between  Des  Moines  Rapids  and 
Illinois  River :  improving  river  at  points  obstructed,  $921,294 ;  maintaining  and 
rectifying  channel,  $1,125,102,  '79,  1123. 
By  Col.  J.  H.  Simpson,  1875,  for  improving  river  to  low- water  depth  of  6  feet  between 
mouths  of  Ilhnois  and  Ohio  Rivers,  as  follows :  improving  nver,  $3,159,200 ;  pro- 
tecting banks,  $4,000,003,  '75,  ii,  493,  495. 

Physical  Characteristics. 
Or  river  between  St.  Paul  and  mouth  of  Ohio,  '75,  ii,  457, 471, 491.  Sediment,  amount 
and  effect  of,  '75,  ii,  473, 477,  481, 483, 502.  Sand-bars,  formation  of,  '75,  ii,  457, 
474, 476, 502 ;  '76,  ii,  179.  Progressive  motion  of,  '75,  ii,  477,  484.  Rise  of  river- 
bottom  during  floods,  '75,  ii,  477,  502.  Shifting  of  navigable  channels,  '75,  ii, 
474 ;  '76,  ii,  179.  Discharge  of  river,  '75,  ii,  45a  475 ;  '76,  ii,  178.  FaU  of  river, 
'75,  ii,  4.59,  471 ;  '76,  ii,  178.  Floods  in  Mississippi  and  Ohio  Rivers  at  different 
times,  '75,  ii,  473.  Difference  between  waters  of  Mississippi  and  Missouri  Rivers, 
'75,  ii,  473,  482.  Current  velocities,  '75,  ii,  458, 476.  Section  relation  between 
high  and  low  water,  '75,  ii,  476.  Profile  of  water-gauges,  '75,  ii,  466.  River 
bends ;  effect  of,  '75,  ii,  488.  Natural  division  of  river  between  Illinois  and  Ohio 
Rivers  into  three  sections,  '75,  ii,  471. 

Plans. 
Construction  of  wing-dams,  '75,  ii,  461,  466.    Action  of  wing-dams,  '75,  ii,  460. 
Strength  of  brush-dams,  '75,  ii,  4()2.    Removal  of  bars  by  scraping  compared 
with  results  from  portable  dams,  '75,  ii,  485.    Plan  of  increasing  low- water  dis- 
charge by  reservoirs  applicable  only  to  small  rivers,  '75,  ii,  486. 
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TBANSPOBTATIOlf  ROUTES,  RUmisstppi  Bo'nte— Oontiniied. 

Projects. 

By  Col.  J.  N.  Macomb,  1875,  for  improvement  between  8t.  Panl  and  moutbof  Dlinois 
River  to  low- water  depth  of  4  J  feet,  by  contraction  and  direction  of  river  by 
wing-dams,  closing  of  chntes,  scraping  at  bars,  and  shore  protection,  '75,  ii,  462, 
466;  '76,  ii,  179. 

By  Col.  J.  H.  Simpson,  1875,  for  improvement  between  months  of  Illinois  and  Ohio 
Rivera  to  low-water  depth  of  6  feet  from  month  of  Illinois  to  8t.  Lrouis,  and  8 
feet  from  St.  Louis  to  Ohio  River,  '75,  ii,  483.  By  the  improvement  of  natural 
channels  by  permanent  means  (use  of  low- water  dams  and  dikes  on  brush  founda- 
tions, with  nprap  superstructures) ;  unification  of  channels  to  single  channel  of 
moderate  width,  '75,  ii,  489, 494, 495.  General  considerations  affecting  the  pro- 
ject, '75,  ii,  485,  489.  The  work  to  be  done  in  4  years  at  a  cost  for  improve- 
ments of  special  points  of  $.%  159,200 ;  for  maintenance  and  protection  of  banks, 
14,000,000,  '75.  i,  481,  ii,  493  j  '76,  i,  643,  646;  '77,  513.  Distinction  between 
works  of  improvement  and  protection,  '75,  ii,493;  '76, 1,643,654;  '77,  506,512. 

1874.  Between  St.  Anthony  and  Illinois  Rivers,  '75,  ii,  454;  '76,  ii,  176.    Between 

niinois  and  Ohio  Rivers,  '75,  ii,  471,  474. 
1866-'69.  Between  Minnesota  and  Ohio  Rivers,  '75,  ii,  455.    Necessity  of  refeiiing 

surveys  to  reference  points  beyond  destructive  action  of  rivers,  '75,  ii,  456,  474. 

[L.Y.8.] 


TBANSPORTATIOHr  ROUTES  TO  THE  SEABOABO, 

sippi  Route,  Third  Subdivision.— From  Cairo  to  Mewr  Or- 
leans.—Surybt  OF. 

Appropriation. 

1874,  allotment  for  survey,  $10,000,  '75,  ii,  496. 
Enflrineers. 
Chief  of  Engineers. 

Reports,  '75,  i,  37 ;  '78,  110,  841. 
Engineer  in  Charge. 
Mnj.  C.  R.  Suter.    Reports,  '75,  u,  496;  '78,  841. 
Estimates. 
By  Major  Suter,  1875,  for  survey  from  Cairo  to  Red  River,  |75,000,  '75,  ii,  520.    The 
improvement  of  the  Mississippi  to  a  depth  of  10  feet  a  doubtful  undertaking  at 
any  rensonable  cost,  '75,  ii,  519,  520. 
Physical  Ciiaracteristics. 
Description,  '75,  ii,  505-511 ;  '78,  842,  844-847.    Floods,  '75,  ii,  507.    List  of  ob- 
structions, '75,  ii,  513-519 ;  '78,  842-844.    Bar  formation,  '78^  84^-846.    Ini^eaae 
in  width  of  river  from  1821  to  1874,  '78^  847-851. 
Plans. 
By  Msgor  Suter,  1875,  for  a  careful  survey ;  estimated  cost,  $75,000,  '75,  ii,  496, 520. 
For  improvements  by  dikes  and  dams ;  height  of  dams  10  feet  above  extreme 
low-water ;  dredging,  bank  protection,  removal  of  snags  and  wrecks.    At  the 
beginning  not  to  attempt  to  procure  moi'e  than  4.5  feet  to  6  feet  at  low-water, 
and  to  begin  on  one  of  the  worst  points,  '75,  ii,  511-513,  519, 520 ;  '78^  842, 847, 
SnrveTs. 

1874.  Under  direction  of  M%jor  Suter,  from  Cairo  to  New  Orleans,  '75,  i,  37,  ii,  496. 

1875.  Examination  by  Major  Suter,  '75,  i,  37,  ii,  496;  '78,  841. 
Maps. 

Of  route,  S.  Doc.  307,  43d  Cong.,  1st  Sess. 

25  sketches  of  river  from  Kentucky  boundary  line  to  Red  River,  '75,  ii,  520. 

[L.  M.  M.] 


TREAD  HA  TEN  CREEK,  IIIB.— Survey  ordered  by  act  of  March  3.  1879, 

'79,  81. 


TRENT  RITER,  N.  €•— Ihproveiosnt  or. 
Appropriation. 

1879,  f  7,000,  '79,  94. 

Cominerce. 

Justihcation  of  the  improvement,  '79,  712,  714.    Navigability  of  the  Trent|  '79^  712. 
Statistics,  '79,  711,  714. 
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TBEMT  BITEB,  FT*  €.--Continued. 

Epgliieenu 

Chi£F  of  Enoinxbbs. 

BeportH,  '78^  76;  '79,  94,  95. 
Enoinker  in  Chabob. 

Capt.  C.  B.  PhiUipe,  ia78^— ,  '78^  76.    Beport,  '79,  71L 
Assistant 

J.  M.  Wolbwct.    Beport,  '79,  713. 
Financial  Statement. 
'79,  94,  711. 

Pbysical  Cbaracterlstics. 

General  deecriptioi^  '79,  713.    Obstrnotions,  snags,  Band  bars,  fallen  and  oyerbang- 
ing  trees,  etc.,  '79,  712,  713. 
Project. 
By  Capt.  C.  B.  Phillips,  for  the  improvement  of  the  riyer  below  Trenton  to  secnie 
a  depth  of  3  feet  at  the  extreme  low  smnmer  stage  of  water  by  the  removal  of 
snags,  fallen  and  leaning  trees,  and  by  dredging  and  oonBtmctlon  of  dikes  and 
dams,  at  a  total  estimated  cost  of  (22,000,  '79,  711,  714. 
SnrFey. 
1878.  By  J.  M.  Wolbrect,  an  examination.    Beport,  '79,  713. 


TBUVIBAD  HARBOR,  CAIj.— Exabonation  of. 
(See  also  Pacific  Coast,  Habbob  of  Bkfuob.) 

Conunerce. 

Necessities  of  the  present  conunerce  would  not  Justify  the  improvement,  *73»  1147.. 
Engineers. 
Chief  of  Engineebs. 
Beporte,  '73,  109;  '77,  123;  '79,  180. 

BOABD  OF  EnGINBEBS. 

Convened  August,  1876,  to  examine  the  harbors  of  Mendocino,  Humboldt  Hk^,, 
Trinidad,  and  Crescent  City  with  a  view  to  establishing  a  breakwater  and  Imk 
bor  of  refuge.    The  board,  with  the  information  now  before  it,  gives  the  ]^]ce£^ 
erence  to  Trinidad  Harbor.    Beport,  '77.  1052. 
rLieutenant-Colonels  Williamson,  Alexander,  and  Stewart,  and  Mf^or  Memils^) 
Emmates. 
By  Lieut.  Col.  C.  S.  Stewart,  for  a  sea- wall,  $13,432,320,  or  $19,000,000,  '73^  tl^.. 
By  Board  of  Engineers,  for  breakwater,  $7,694,500,  '77,  1058. 


TRINITY  RIT£R,  TEX.— Impboybmbnt  or. 

Appropriations. 

lS2(survey) $3,000.    Act  of  August  30, 1862. 

1872(survey) 3,500,  '73,  691. 

1878 10,000,  '78,  84. 

1879 2,500,  '79, 110. 

Total  to  1879 $19,000. 

Commerce. 

Justification  of  improvement,  '71,  67,  539;  '73,  686, 690. 
Statistics,  '73,  690. 

Contracts.  

1878.  Brott  &  Norris,  for  dredging,  at  17  cents  per  cubio  y^^^dj/Td^  907^—3079.  B^ 

N.  Kimball,  for  dredging,  at  ^  cents  per  cubic  yard,  '79,  9Q9. 
Abstracts  of  bids,  '79,  906,  908. 
Abstracts  of  contracts,  '79,  907,  909. 
Enirineers. 
Chief  of  Engineebs. 

Beports,  '70,  32,  62 ;  '71,  67 ;  '72,  62 ;  '73,  66 ;  '78,  84 ;  'TS;  110, 112.. 
Engineeb  in  Charge. 
Capt.  C.  W.  Howell,  1869-'—.    Beports,  '71, 537, 538;  '78;685 ;;  '78^612^  "IS,  918. 

ASSI STANTS 

Lieut.  H.  M.  Adams.    Beport,  '73,  686. 
G.  Dyes.    Beport,  '71,  538. 
J.  S.  Bird.    Beport,  '73,  687. 

36  EN 


562  INDEX   OF 

TBUVITT  BITSB,  TJBX.-Gcmtinaed. 

Financial  Statements. 

'73,691;  '78^84;  '79,110. 
Operations. 

1870-^1.  Survey  made  at  month  of  river,  '71,  597. 

1872-73.  Survey  made  from  moath  to  Magnolia,  '73,  887. 

18ra-79.  Work  suspended,  '79,  110. 
Piiysical  Ciiaracteristics. 

Described,  '71,  538,  539;  '73,  686,  687,  688. 
Plans. 

By  G.  Dyes,  1871,  for  the  improvement  of  the  month  of  river ;  recommends  for  Pass 
A  a  channel  150  feet  by  4i  feet  through  inner  and  outer  bars,  protected  by  a  pile 
breakwater;  estimated  cost,  |15,942,  '71,  539.  Modified  by  Captain  Howell, 
'71,537. 

Improvement  by  locks  and  dams  disapproved  1873,  by  Captain  Howell  and  Lien- 
tenant  Adams,  recommending  only  improvement  below  Liberty,  the  removal  of 
snags  and  excavating  a  chann^  80  feet  wide,  6  feet  deep,  and  12,ZjOO  feet  long ; 
estimated  oost,  (22,561,  '73,  687. 
Project. 

By  Captain  Howell,  1878,  for  removing  snags  and  dredging  a  channel  80  feet  wide 
by  6  feet  deep  across  the  bar  at  mouth  of  river,  '73,  &6.    Modified  for  a  chan- 
nel 100  feet  in  width  and  5  feet  in  depth,  '78,  84, 612 ;  '79,  919.    Work  not  con- 
sidered permanent,  '79,  919. 
Surveys. 

1870-^71.  At  month  of  river  ordered,  '70,  32,  62 ;  '71,  538.  Made  by  G.  Dyes,  '71, 
67,537. 

1872-73.  From  month  to  Magnolia  ordered,  '72,  62.    Made  by  J.  S.  Bird,  '73,  687. 

1879.  Resurvey  ordered  and  in  progress  from  its  month  to  the  bridge  of  the  Great 
Northern  Raihroad,  '79,  Itl 

[L.  M.  M.] 


TBOUBIiESOniE  CRliEK,  KT.— (See  Eemtuckt  Biyeb.) 


TVCKAHOE  CREEK,  MD.— Survey  ordered  by  act  of  March  3, 1879, '79, 8L 


TVLiARE  TAI4I4ET9  CAI4.— (See  Joaquin,  Tulakb,  etc.) 


'TirELTE-POIiE  RITEB,  W.  VA.— Subvky  of. 

Commerce. 

Justification  of  improvement,  '75,  i,  749,  755. 
Engineers. 
Chief  of  Engineers. 

Report,  '75,  i,  73. 
Enginefjk  in  Charge. 

Maj.  W.  E.  MerriU.    Report,  '75,  i,  747,  749. 
Assistant, 

•     A.  L.  Cox.    Report,  '75,  i,  750. 
Physical  Characteristics. 

Described,  '75,  i,  749,  754,  755.    Obstructions,  '75,  i,  754. 
Plans. 
By  Major  Merrill,  1875,  for  8  locks  and  dams:  locks  to  be  160  by  60  by  10  feet  lift; 
dams  100  feet  lone ;  estimated  cost,  |646,000.    To  reach  the  coal-fields  woold 
require  two  more  dams ;  total  estimated  cost,  $810,000;  not  recommende^  '75, 
i,  749,  750.    Improvement  of  river  by  removing  obstructions,  at  estimated  ooet 
of  (50,000^  recommended,  '75,  i,  750,  754. 
Survey. 
1674.  Examination  made  below  Wayne  Court-House,  by  A.  L.  Cox,  '75,  i,  73,  753. 
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TIMTO  BITfiRS  HARBOR,  IVIS.— Iupboyement  of. 

Appropriatloiis. 

1871 $25,000, '71.33. 

1872 25,000, '72,  32. 

1873 25,000, '73,  33. 

1874 15,000, '74,  i,  39. 

1875 15,000, '75,  i,  43. 

1876 $5,000, '76,1,  96. 

1878 10,000,  '78,  115. 

1879 20,000,  '79,  154. 

Total  to  1879 $140, 000. 

Statements  of  appropriations,  '77,  860 ;  '78,  1156 ;  '79,  1512.  Effect  of  small  appro- 
priations on  ultimate  cost  of  work,  '73,  202.  Amoont  transferred  to  appropria- 
tion for  Ahnepee  Harbor,  Wis.,  $5,000,  '75,  i,  43,  201. 

Commerce. 

Local  interests,  '76,  ii,  364.    Benefits  from  improvements,  '76,  ii,  366. 

Statistics,  '72,  119;  '73,  201;  '74,  i,  144;  '75.  i,  201,  202;  '77,  860;  '78^  1159;  '79, 

1515. 
Contracts. 
1871.  B.  A.  ConoUy,  constraotion  of  piers,  '71,  111 ;  '72, 118.— 1872.  Joseph  Rankin, 

construction  of  piers;  annnlled,  '72,  118;  '76,  ii,  365.— 1875.  Hanson  &,  Scove, 

constmction  of  piers,  '76,  ii,  363. — 1877.  Troman  &  Sohroeder,  construction  of 

piers,  '77.  860. 
Abstracts  of  contracts,  '75,  i,  202,  203;  '77,  862. 

Engineers. 

Chisf  of  Enginebbs. 
Reports,  '71,  32;  '72,  31 ;  '73,  33;  '74,  i,  36;  '75,  i,  43;  '76,  i,  96;  '77,  100;  '78, 
115;  '79,153. 
Engineers  in  Chakgb. 
MfH.  D.  C.  Houston,  1871-75.    Reports,  '71,  111 :  '72,  118 :  '73,  200 :  '74,  i,  144. 
Mm.  H.  M.  Robert,  187&-'—.    Reports,  '75,  i,  200 ;  '76^  ii,  363 ;  '77,  660 ;  '78^  1156; 
'79, 1512. 

CaptJ.W.Cuyler.    Report, '72,  118. 
W.  H.  Hearding.    Reports,  73,  200 ;  '74,  i,  144 ;  '75,  i,  200. 
Charles  Crosman.    Report,  '79,  1513. 
£stini  ates.    (See  also  Projects. ) 
By  Migor  Houston,  1870,  for  construction  of  piers,  and  dredging  in  accordance  with 

project,  $265,588  80,  '74,  i,  144;  '75,  i.  2(X). 
By  M^j.  H.  M.  Robert,  1879,  for  completion  of  existing  project,  |125,588.80,  '79, 
154,  1513. 
Expenditures    (See  also  Financial  Statements.) 

1876.  On  repairs,  $157.80,  '77,  860. 
Financial  Statements. 
'71,  33;  '72,  32.  119;  '73,  33,  202;  '74,  i,  39,  145;  '75,  i,  43,  200,  201 ;  '76,  i,  96,  ii, 
363;  '77,  100,  860;  '78^  115, 1156;  '79,  154,  1613. 

Operations. 

1871-^72.  Improvement  begun  by  construction  of  419  linear  feet  of  pile  pier  with 
superstructure  on  east,  and  416  linear  feet  on  west  side  of  entrance,  with  100  feet 
of  pile  protection  at  shore  end  of  west  pier,  '72,  31,  118;  '73,  200 ;  '76,  ii,  364. 


1873-^4.  480  linear  feet  superstructure  built  on  east  pier ;  546  linear  feet  pile  pier 

with  superstructure,  in  extension  of  west  pier ;  39,680  cubic  yards  of  sand 

removed  from  channel  along  side  of  west  pier,  '74,  i,  144. 
1874-^5.  140  linear  feet  close  pile  revetment  built,  mm  inner  end  of  east  pier 

towards  the  shore;  30,706  cubic  yards  sand  dredged  from  channel  between  piers, 

'75,  i,  200. 
1875-^76.  150  linear  feet  of  crib  pier  added  to  each  end  of  pile  pier  extension ;  13,325 

cubic  yards  sand  dredged  from  channel  and  sites  of  cribs,  '76,  i,  96,  ii,  363. 
1876-*77.  153  linear  feet  ofpile  pier  repaired,  '77,  860. 
1877-'78.  150  linear  feet  of  superstructure  built  over  cribs  placed  in  1875-'76,  '78, 115, 

1156. 
1878-^79.  740  linear  feet  of  double  and  562  linear  feet  of  single  sand-tight  lining  placed 

along  pile  piers ;  354  linear  feet  of  sand  catchment  fence  built ;  250  linear  feet 

of  west  pier  riprapped,  '79,  153,  1512. 
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Tiro  BITERS  OABBOBy  IVl^.-Continaed. 

Operations— Continned. 
Average  cost  of  cribs,  *76»  ii,  363.    Average  cost  of  dredging,  '76»  ii,  363.    Htstory 
or  operations  to  1875,  '76,  ii,  364.    Method  of  driving  piles  by  water  jet,  '79, 
1514. 
Physical  CiiaracteriBtlcs. 
Changes  produced  in  shore  line  by  pien,  '72,  119.    Advance  of  shore  line  along 
west  pier,  '76,  ii,  365,  366. 
PriTate  and  Corporate  IMTork. 
1873-74.  190  linear  feet  dock  frontage,  pile  revetment^  built  by  village  of  Two  Riveia^ 
'74,  i,  144. 
Projects. 
By  Mi^.  D.  C.  Houston,  1870,  for  two  parallel  piers.  260  feet  apart,  and  extending  to 
the  IB-foot  carve,  with  dredging  between  tne  piers,  at  an  eetimsted  cost  of 
1265,588.80.  '71,  111 ;  '74, 1, 144;  '75,  i,  200;  '76,  ii,  364. 
By  McJ.  H.  M.  Kobert.  1877,  for  a  sand-tight  revetment  along  the  pile  piers,  the  revet- 
ment to  consist  or  sheet-piling,  secured  by  wales  to  the  piers,  '77, 860 ;  *78k  1156: 
'79,1512,1514. 
SnrreyB. 
1870.  Under  direction  of  Si^or  Houston,  '70,  32;  '71,  32,  111 ;  '76,  U,  364. 
1878.  Under  direction  of  Migor  Robert,  examination  and  soundings,  '78^  1166. 
Maps. 
•76^ii.364;  '78,1166. 
Map  snowing  the  condition  of  the  harbor,  November  1878,  '79,  1512. 

[E.  A.  C] 


V1IIP4I1JA  BITEB9  OBEO.— XUPBOYBMBNT  OF. 

Appropriation. 

1871,  <S2,500,  '71,  97,  902;  '72,  96,  986. 
Commerce. 
Amount  saved  on  imports  of  the  vallejr  for  one  year  would  more  than  pay  for  the 

improvement.  '71,  914.    No  fhrther  improvement  recommended,  '72,  96(5^  991. 
Statistics,  '71,  912. 
Contract. 
1871.  With  WUliam  Tumbull,  who  faUed  to  sign,  declared  forfeited,  '72,  989; 
awarded  to  W.  B.  Clark,  removal  of  submerged  rock,  at  |6.95  per  cubic  yaid, 
'72  986. 
Abstract  of  bids,  '72,  992. 
Iinglneers. 
Chibf  of  Enqinebrs. 

Reports,  '70,  32,  84;  '71,  97;  '72,  96;  '74,  i,  118;  '76,  i,  125;  '76^  1, 116;  '7*  188. 
Enginesrs  in  Charge. 
Maj.  R.  S.  Williamson,  1870.    Report,  '71,  909. 
Maj.  H.  M.  Robert,  1870-^.    Reports,  '71,  902 ;  '72,  986,  988. 
Assistant. 
Frank  H.  West,  '72,  986. 
Estimates. 
By  M%jor  Williamson,  1871,  for  the  improvement  of  the  Umpqaa  River  by  the 
removal  of  obstructions  to  the  high-water  navigation,  182,549^  (cnrrency), 
'71,  914;  detailed  estimates,  '71,  913. 
Financial  Statements. 

'71,  97;  '72,  96,  986;  '74,  i,  118;  '75,  i,  125;  '76,  i,  116. 
Operations. 
1671-^72,  1,920  cubic  yards  of  rock  removed  ^m  river  channel,  '72,  96,  992;  details 
of  operations,  '72,  992.    A  mill-dam  at  Kellogg's  cut  through,  '72,  966. 
Piiysical  Ciiaracteristics. 
The  Umpqua  divided  in  many  places  at  low*water  into  half  a  dozen  streams,  sepa- 
rated from  each  other  by  walls  of  rock,  '71,  910.    A  series  of  rapids,  '71,  910; 
'72,  989.    Bed  of  river  coarse  gravel  or  solid  bed-rock,  '71,  910.    No  sand*ban 
in  the  river,  '71, 910.    Current  too  rapid  to  be  navigated  profitably,  '72,  96, 990. 
Private  and  Corporate  UToriL. 
President  of  the  Merchants  and  Fanners'  Navigation  Company  tender  the  use  of  a 
steamboat  to  M^Jor  Robert  to  make  a  trial  trip  up  the  nver ;  offer  accepted; 
stockholders  protest  against  the  offer  of  the  president ;  trip  abandoned,  '72, 
900,  iicw,  yw)» 
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VWLP^VA  BITEB,  OBfiO.— ContmnecL 

Project. 

By  M%j.  R.  S.  WiUiamaon  for  the  improyement  of  the  Umpqna  Riyer,  by  the  removal 
of  oiNitrootioDS  to  high-water  navigation,  '71,  912. 
SnnreTs, 

1870.  Examination  ordered,   '70,  32,  84.    Examination  of  the  rapida  by  Major 
Williamson,  '71,  97, 902. 

1871.  Examination  by  Assistant  F.  H.  West,  '72,  986. 

1879.  Sorvey  ordered  by  act  of  Haroh  3, 1879 :  assigned  to  ICigor  Wilson,  '79, 183. 

[E.  A.  C] 


UlflON  BinSB,  ME.— iBfFROVBiasNT  of. 

▲ppropilatlons. 

1870 $16,000,  '70.  82. 

1871 16,000,  '71,  89. 

Commerce. 

Benefit  of  the  improvement,  '67,  603. 
Statistics,  '67,  602. 
Contract. 
1870.  With  Morns  A.  Cnmings,  for  dredging,  '70,  606:  '71,  839.    Contract  ex- 
tended, '71,  839. 
Abstract  of  bids,  '71,  840. 
Abstract  i^  contracts,  '71,  840. 
Engrlneenu 
Chief  of  £nginebb8. 

Reports,  '67,  50;  '69,  63;  '70,  82;  '71,  88;  '72,  87;  '73,  95. 
Enginebr  in  Chakgk. 
Lient.  Col.  George  Thorn,  1867-^3.    Reports, '67, 501;  '70,606;  '71,889;  '72,927; 
•73,  1057. 
Financial  Statements. 

•70.  82,  606;  '71,  88,  840;  '72,  87,  928;  '73,  96,  1067, 1058. 
lie^iBlation. 
Act  of  the  le^atnre  of  Maine  for  the  protection  of  riveis  from  fhrther  injury  by 
the  deposit  of  edgings  and  sawdust,  ^67,  602. 
Operations. 
1870-^1.  40,000  cubic  yards  dredged,  channel  100  feet  wide,  24  bowlders  and  160 

tons  of  ledffe  remoTed,  '71,  £39. 
1871-72.  30,000  cnbio  yards  dredged,  channel  160  feet  wide,  820  tons  of  ledge  and 

bowlders  removed,  '72,  928;  '73, 1068. 
1872-^73.  Wroaght-iron  spindle  erected,  '73^  96, 1058. 
Physical  Cliaracteristics. 

Presence  of  bowlders,  '67,  601. 
Project. 
By  Lientenant-Colonel  Thorn,  for  dredging  and  rock  excavation,  to  give  a  depth  of 
4i  feet  at  mean  low- water,  at  an  estimated  cost  of  $40,000,  '67,  502;  '69,  63. 
Snrvej. 

1867.  Under  the  direction  of  Ldentenant-Colonel  Thom,  an  examination  from  the 
*        month  to  Ellsworth,  the  head  of  navigation,  '67,  601. 


URBAIWA  €BEEK,  TA.— Impbovsmekt  of. 

Appropriation. 

1879,  $5,000,  '79,  85. 
Commerce. 

Commercial  advantages  of  the  vicinity,  '75,  ii,  139,  140.    Advantages  as  a  harbor 

of  refnge,  '75,  ii,  140. 
Statistics,  '75,  ii,  140, 141 ;  '79,  616,  617. 
engineers. 
Chuef  of  Enoinsebs. 

Beports,  '75,  i,  95 ;  '79,  85. 
Engineer  in  Chasoe. 
S.  T.  Abert,  U.  S.  C.  £.    Beports,  '75^  U,  139 ;  '79, 616. 

AllAIATAlVI* 

John  B.  bnncklee.    Beport,  '75,  ii,  140. 
Financial  Statement. 

'79,  86,  617. 
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ITBBAIVA  CREEK,  TA.--Contmaed. 

Physical  Characteristics. 

General  description,  '75,  ii,  139,  140.    Bar  at  the  mouth,  '75,  ii,  139,  140,  141 :  '79, 
85.    Tides, '75,  ii,  141. 
Project. 
By  S.  T.  Abert,  for  dredging  the  channel  to  a  width  of  150  feet  and  depth  of  10  feet, 
at  mean  low- water,  at  an  estimated  cost  of,  originally,  $S12,100;  sabfleqnently 
modified  to  <20,000,.'75,  ii,  141 ;  '79,  616. 
Surveys. 
1869.  Included  in  Coast  Survey,  '75,  ii,  141. 
1874-^75.  By  John  B.  Duncklee.    Report,  '75,  ii,  140. 


TEBmiliLION  HABBOB,  OHIO.— iBfPBOYEMEMT  or. 

Appropriations. 

1836 J10,000  00, '66,  iii,  33. 

1837 20,000  00,  '66.  iii,  33. 

1838 23,626  57, '66,  iii,  33. 

1864(aUotment) 5,758  97,  '68,  40,  149,  151. 

1866 15,315  74,  '66,  iii,  33. 

1872 5,000  00, '72,  228. 

1873 12,000  00, '73,  122. 

1874 3,000  00,  '74,1,49. 

1875 10,000  00,  '75,  i,  164. 

1876 5,000  00.  '76,  i,  139. 

1878 4,000  00,  '78,  129,  1258. 

Total  to  1879 $113, 701  28. 

List  of  appropriations,  excepting  allotment  of  1864,  from  1836  to  1879,  '77,  961:  '79, 
1688. 
Commerce. 
Is  rapidly  growing,  '74,  i,  218 ;  no  apparent  increase  since  the  piers  were  completed, 

'77,  961. 
Statistics,  '66,  iv,  75:  '67,  231:  '68,  152;  '69,  132;  '70,  176;  '71,  193;  '72,  228; 
'73,  332;  '74,  i,  218;  '75, 1,  298;  '76,  ii,  556;  '77,  961;  '78,  1258;  '79.  1689. 
Contracts. 


Jennings,  drilling  and  blasting  rock,  at  $2.75  and  $i  per  cubic  yard ;  dredging 
loose  rock  and  sand,  at  |1  per  cubic  yard,  '73,  ^4. — 1873.  O.J.Jennings,  ma- 
terials and  labor,  '73,  334;  '74,  i,  218,  219.  Cartwright,  McCnrdy  &  Co., 
bolts  and  spikes,  '73,  334 ;  '74,  i.  218, 219.— 1875.  Case  &,  Jennings,  drilling  and 
blasting  rocks,  at  $2.90  per  cubic  yard ;  dredging  loose  rock,  at  60  oents,  and 
sand,  at  60  cents  per  cubic  yard,  '75,  i,  299 ;  '76,  ii,  556. 
Abstracts  of  contracts,  '67,  232,  233;  '68,  152;  '73,  334;  '74,  i,  218, 219;  '75, 1,298, 

299;  '76,  ii.  556. 
Abstracts  of  bids,  '66,  iv,  29,  30;  '73,  332,  333. 

Form  of  bids,  '66,  iv,  28.  • 

Documents.    (Not  printed  in  reports.) 

AH  details  relating  to  this  improvement  prior  to  1865,  '66^  i,  5. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66,  i,  2,  5,  ii,  41,  iii,  5,  33,  iv,  27 ;  '67.  29;  '68*  40;  '69,  37 ;  '70^  48;  '71, 
46;  '72,  43:  '73,  43,  122;  '74,  i,  49;  '76,  i,  55,  151,  164;  '76^  i,  107,  139;  '77, 
114;  '78,  1^9;  '79,172. 
Engineers  in  Charge. 
Captain  Stansbury,  1853-'64,  '66,  i,  26, 27. 
Col.  T.  J.  Cram,  1864-^69.    Reports,  '66,  i,  24-29,  iv, 26-30, 73-75 ;  '67, 143, 148, 216, 

23(K233;  '68,149,151,152. 
Maj.W.McFarland,  1869-^71.  '69,  132;  '70,  176. 
Capt.G.L.  Gillespie,  1871-73.    Reports,  '71,  193;  '72,228. 
Maj.  F.  Harwood,  1873-74,  '73,  42.    Reports,  '73,  332 ;  '74,  i,  218. 
Lieut.  Col.  C.  E.  Blunt,  1874-77,  '74,  i,  215.    Reports,  '74,  i,  219;  '75,  i,  298 ;  '76^ 

ii.  555. 
Maj.N.Michler,  1877-'—,  '77,  112.    Reports,  '77,  960;  '78,  1256;  '79,  1673. 
Assistants. 
Capt.  G.  J.  Lydecker,  '68»  151. 
Capt.M.B.  Adams,  '76,  i,  53;  '76^  ii,  555. 
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TEBMIIXION  HARBOB,  OHIO-Oontinaed. 

EstiinMes. 

By  Colonel  Cram.  1865,  for  repairs  to  piers,  $15,315.94  (erroneonsly  stated  as  $16,461.94), 

'66,  i,  27-29),  '66,  i,  5,  ui,  5,  iv,  27,  73.    1866,  for  repairs  of  west  pier,  $6,511, 

'67.  143,  148,  230.    1867,  $8,000  to  $9,000,  '67.  217. 
By  Captain  Gillespie.  1872.  for  extension  of  piers  400  feet.  $25,000,  '72.  228. 
By  Major  Harwood,  1873,  lor  completion  of  repairs,  $5,000.  '73.  3&. 
By  Lieut.  Col.  C.  E.  Blunt,  1874,  to  widen  channel  to  100  leet  and  deepen  to  14  feet, 

$10,000,  '74.  i,  219.    1875,  to  complete  channel  and  repairs  to  piers,  $5,000,  '75. 

i,  298.    1876,  $9,000  additional,  '76,  ii,  556. 
By  Major  Wilson,  1879.  for  completion  of  existing  project,  $5,000,  and  $1,000  annually 

for  maintenance,  ^79,  1688,  1689. 
Financial  Statements. 
'67.  29, 143,  148:  '68*  149, 151 ;  '69,  132:  '70,  176;  '71.  193:  '72,  228;  '73,  334;  '74. 

i,  219;  '75.  i,  299;  '77,  961;  '78.  129, 1258;  '79.  172,  1689. 
Operations. 
Suspended  since  1838,  '66, 1,  5. 
1853-^54.  Some  repairs  made,  '66,  i,  26,  27. 
1867-'68.  Repairs  to  old  piers  above  and  under  water,  raising  them  to  5  feet  above 

water,  miing  with  stone,  and  planking  over  all,  '68»  40. 
1868-72.    Operations  suspended,  '69.  132,  ^70.  176;  '71,  193;  '72,  228. 
1872-73.  2,216.45  cubic  yards  of  solid  and  loose  rock  removed  by  drilling,  blasting, 

and  dredging,  '73.  332. 
1873-74.  East  pier  extended  132  feet,  west  pier  66  feet,  blasting  and  dredging  chan- 
nel completed,  '74,  i,  218. 
1874-75.  Repairs  to  piers  by  day  labor,  '75, 1, 298. 

1875-^6.  4,000  cubic  yards  of  material,  mostly  rook,  blasted  and  removed  from  chan- 
nel by  contract,  '75.  ii,  555. 
1876-^77.  Piers  repaired,  and  a  cut  at  shore  end  of  west  pier  closed,  '77.  961. 
1877-78.  Repairs  to  piers,  '78,  129,  1256. 
1878-79.  Blasting  rock  and  dredging  rock,  gravel,  etc. ;  channel  70  feet  by  12  feet 

obtained,  '79.  172,  1673.  1688. 
History  of  operations,  '79.  1687. 
Private  and  Corporate  IVorlc. 
A  portion  of  superstructure,  504  linear  feet  of  the  east  pier,  rebuilt  by  the  citizens ; 

much  dredging  done  by  them  in  times  past,  '66.  i,  27. 
Projects. 
Original,  for  piers  and  dredging  at  mouth  of  Vermillion  River ;  details  unknown  (see 

map,  '66,  i) ;  partial  history  of,  '66,  i,  26-29 ;  '77,  960. 
By  Colonel  Cram,  1865.  for  repairs  to  east  and  west  piers  by  contract,  '66.  i,  26-29, 

iv,  26 ;  '67.  143.    For  repairs  and  protection  to  west  pier,  '67,  216 :  '68.  40. 
By  Captain  Gillespie,  1872.  for  deepening  the  channel  by  blasting  and  dredging  and 

for  repairs  to  piers,  '72,  228. 
By  M%|or  Harwood,  1873,  for  extension  of  east  and  west  pierSj  '73.  332. 
By  Lieutenant-Colonel  Blunt,  1874,  for  widening  and  deepening  the  channel  to  100 

feet  by  14  feet,  blasting  and  dredging  by  contract,  '74.  i.2l9;  '75.  i,  298 ;  '76. 

ii,  555. 
By  Mfgor  Michler,  for  completing  existing  project  by  hired  labor,  '77,  960. 

1865.  By  M^.  W.  F.  Raynolds,  '66^  i,  25. 
Maps. 

Of  Northern  and  Northwestern  Lakes,  showing  location  of  improvement,  '66,  i. 

By  Colonel  Cram,  showing  condition  of  piers  in  March,  1865,  '6o.  i. 

[C.C] 


TICKSBITBO,  Mississippi  BiTer,  MISS.— Pbotbgtion  or  wateb  fbont. 

Appropriations. 

1878 $84,000,  '78»  88,  638. 

1879 50,000,  '79.  117,  975. 

Defense. 

Importance  of  Yicksburg  to  defense  of  the  Mississippi  River,  '71,  371. 
JBn^neers. 
Chief  of  Enginbers. 
Reports,  '78»  88,  637 ;  '79,  117. 
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TICKSBUBO,  MlmlMlppi  Blver,  ]!IUS.-Continiifid. 

Enirtiicers — Continued. 
Board  of  Enginkbrs. 
1877.  To  investigate  and  report  on  the  protection  of  waierfinmt. 
(1)  protection  of  Delta  Point;  (2)  constraction  of  dike  ftom  De  Soto  loljuid; 
(3)  dredging  on  inner  bar;  (4)  dtveiBion  of  Yazoo  Biyer,  '78^  638. 
(Colonel  Simpson,  Major  Snter,  and  Captain  Benyaord.) 
Engineers  in  Charge. 
Lient.  Col.  W.  F.  Raynolds,  1871.    Eeport,  '71,  377. 
Capt.  W.  H.  H.  Benyanrd,  1878-^—.    Reports,  •7a  637 ;  '79,  »74. 
.Aasistant^ 
Capt.  C.  R.  Suter.    Report,  '71,  378. 
T.  6.  Dabney.    Reports,  '78,  644 ;  '79,  975. 
Financial  Statements. 

'78.88,638;  '79.  117,976. 
Operations. 

l878-?79.  Protection  of  Delta  Point  by  hired  labor  '79,  976,  977. 
Piiysical  Ciiaracteilstics.   (See  Mississippi  Kiver  between  Cairo  and  mofath.) 
Projects. 
By  Captain  Snter,  1871,  to  prevent  threatened  out-off  at  Yioksborg,  by  a  contin- 
noQs  shore  protection,  covering  river  bank  and  extending  out  into  river  bed; 
estimated  cost,  |2,747,535,  '71,  381,382. 
By  Board  of  Engineers.  1877,  to  protect  water  tcont,  after  formation  of  cnt-o^  by, 
(1)  protection  of  Delta  Point;  (2)  constmction  of  bar  dike;  (3)  dredgiag  at 
inner  bar;  (4)  diversion  of  Yazoo  River;  estimated  cost,  $1,830,000,  '7a;^^/o4L 
Survey. 
At  Vicksbnrg,  '71,  378;  '7B,  644. 

Of  harbor,  '78i  644. 

[Ii.T.a] 


ir ABASH  BITEBr-IiiPBOvxiasNT  ov. 
(Bee  also  Lakb  Michigan  and  Wabash  Bivbb  Cakau) 

Appropriations. 

1828  (survey) fSOO.    Act  of  May  23. 

1870  (allotment  for  survey) 2, 000,  '71,  486, 489. 

1871  (aUotment) 14,000,  '71,  489. 

1872 60,000,  '72,  68,  463. 

1873 60,000, '73,69,  510. 

1874 25.000, '74, 1,67,487. 

1875 40,000, '76,  i,  73,  740. 

1876 70,000, '76,  i,  90,  ii,  68. 

1878 60,000, '78,109,  840. 

1879 20,000,  '79,  148,1454. 

Total  to  1879 1321,500. 

Commerce. 

Injury  to,  bv  present  condition  of  river,  '71,  486;  '72,  475.    List  of  obstmotions, 

Statistics,  '71,  486,  489 ;  '72,  463 ;  '77,  671 ;  '78,  840 ;  '79.  1468. 
Contracts. 

1873.  R.  McKenzie,  rock  excavation,  wing-dams,  snagging,  and  dredging,  '73r510; 
completed,  '74,  i,  485.  Myers  &,  De  Ham,  rock  excavation  at  Grand  Chain 
(23,000  cubic  yards),  '73,  59,  511 ;  '74,  i,  486 ;  completed,  '75,  i,  72,  738 ;  '79. 
1451.— 1675.  J.  &  R.  Kerr,  dam  at  New  Harmony  Cut-ofi,  '75,  i,  72,  739  ;  '76^ 
ii,  67  j  '79,  1440 ;  for  lack  of  sufficient  progress  contract  annalled  aad  work 
completed  by  hired  labor,  '77,  95,  667 ;  '79,  1440.  C.  M.  Cole,  cleaning  ont 
cut-off  at  Little  Chain,  '75,  i,  739 ;  completecL'76,  i,  90,  ii.  57.  M.  B.  Nolan, 
rock  excavation  at  Warwick's  Ripple,  '75, 1,  72,  739 ;  '76,  li,  59 ;  contract  ex- 
tended, '77,  95,  669 ;  annulled  December,  ltf77,  '78»  831.— 1879.  D.  S.  Bannore, 
for  two  snag-boats  complete  for  $10,430,  to  be  completed  by  August,  1879,  '79, 
1448. 
Engineers. 

Chibf  of  Enginbebs. 
Reports,  '71,  62 ;  '72,  58 ;  '73,  69 ;  '74,  i,  66 ;  '75,  i,  72 ;  '76^  i,  90 ;  '77,  95;  'TS, 
109;  '79,  148. 
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Enffineer^— Contdnued. 
BOABD  OP  EiraiNisEss. 
Oonyened,  1876,  to  oonsider  project  for  improyement  of  rirer  by  dam'  closing  Har- 
mony Cat*off,  eeaentlally  approved  the  recommendations  of  the  officer  in  chanre, 
*77.6^  '7911441.  *  ' 

(Minors  Weitzel,  Merrill,  and  Smith.) 
£NOmSBRfl  IN  Chabob. 
Major  Weitzel,  1871-72.    Beports,  '71,  485,  489 :  '72,  463. 

Maa.  W.  E.  MerriU,  187^-^.  Sports,  »73,  510;  '74,  i,  485:  '75,  i,  738 ;  '76^  ii,  57. 
M^.  J.  A.  Smith,  1877-'-,  '77,  95.    Beporto,  '77,  667  j  '781  831  j  '79, 1439. 

AflttUnCANTSl 

F.  Stien,  '71,  486:  '72,  463;  '73,  510;  '7*,  i,  485;  '75,  i,  738;  '76^  ii,  57;  '77, 
667.    Eeports,'71,487:'7a,514.  »        1  -»      1 

Oa^t.  M.  B.  Adams,  '73,  514. 

G.  B.  Bateman.    Beport,  '78,  833. 
B.  J.  Carpenter.    Beport,  '78^  835. 

Bstimates. 
By  Assistant  F.  Stien,  1871,  for  improyement  of  riyer  ficom  Wabash  to  mouth,  by 
lock  and  dam,  removal  of  rocks  at  rapids,  snagging,  and  dredging,  $1,163,253, 

By  Ifjjor  Weitzel,  1872,  fbr  improyement  from  Lafayette  to  mouth  (175  miles),  by 
lock  and  dam  at  Grand  Bapids,  removal  of  rock  at  rapids,  snagging,  and  dredg- 
ing to  give  channel  100  feet  by  4  feet.  (312,673,  '72,  475.  For  lock  at  Grand 
Bapids,  $110,000;  for  repairing  dam,  ^,000,  '72,  474;  '73,  514. 

By  Assistant  Stien,  1873,  for  lock.  $110,000,  '73,  517 ;  '74^  i,  487. 

By  M%|or  Merrii^  1875,  for  lock,  $130,000,  '75,  i,  740 ;  '76^  ii,  58. 
Flnanctal  Statements. 

'71,  489;  '72,  58,  463;  '73,  59,  510;  '74,  i,  67,  487;  '75,  i,  73,  740;  '76, i,  90, u, 58; 
•77,  95,  671 ;  '78,  109,  840 ;  '79,  148, 1454. 
l>ef[islation. 

Joint  act  of  States  of  Illinois  and  Indiana  (1846-^47)  chartering  Wabash  Navigation 
Company  (see  Private  and  Corporate  Work),  '73»  512.  ProviBion  in  appropria- 
tion act  of  Congress,  1874,  to  extinguish  rights  of  Wabash  Navigation  Com- 
pany,'74.  i,  486;  '79,1451. 

Act  of  State  of  Indiana  giving  United  States  authority  to  acquire  lands,  for  im- 
provement of  Wabash  Biver,by  purchase  or  condemnation,  '77, 673 ;  '79, 1451. 
Operattons. 

1872-73.  6,450  cubic  yards  of  rook  taken  ficom  Qoflbe  Island  Chute ;  snagging  and 
dredjpng  open  ohann^  from  mouth  to  little  Cbain  (31  miles),  '73, 59,  510;  '74, 

1873-^74.  Snagging  and  dredging  completed  for  31  miles  above  month;  also  rock 
excavation  at  Coffee  Isluid  Chute ;  10,809  cubic  yards  of  rock  taken  from  Grand 
Chain,  '74,  i,  66,  485. 

1874-75.  Excavation  of  rock  at  Grand  Chain  completed  (December,  1874)  by  re- 
moval of  26,630  cubic  yards,  '74,  i,  72,  738. 

1875-76.  Cleaning  out  Little  Chain  Cut-on  completed ;  progress  on  New  Harmony 
Cut-off  dam,  ^76,  i,  90,  ii,  57. 

1876-77.  Failure  of  contractor  on  New  Hannony  dam  to  prosecute  work ;  contract 
annulled  and  work  completed  by  hired  labor.  '77,  95,  667 ;  '79.  1440.  Breach 
formed  in,  by  ice  (January,  1877),  '77,  95,  668;  '79,  1440.  High-water  delays 
work  at  Warwick^s  Bipple,  '77,  669.  Bemoval  of  11,125  cubic  yards  of  rock 
from  Little  Chain,  77,  670. 

1877-78.  Bepairs  by  hired  labor  to  dams  at  Grand  Chain  and  New  Harmony  Cut-off, 
'78»  109,  833.  836.  Dredging  by  hired  labor  and  use  of  United  States  dredge 
from  the  Ohio  Biver,  removing  2,731  cubic  yards  of  earth,  143  snags,  and  part 
of  coffer-dam  at  Warwick's  Bipple,  '78,  109,  834. 

1878-^79.  Bepairs  by  hired  labor  to  dams  at  Grand  Chains  and  New  Harmonv,  '79, 
147,  1439.  Comparison  of  cost  by  hired  labor  and  contract^  '79,  1440.  Protec- 
tion of  shore  near  Grayville,  IlL,  '79, 147,  1443.  Construction  of  dams  at  King- 
dom Bar  and  Turkey  Island,  '79,  148,  1445.  Histozy  of  previous  operations, 
'79,  1451. 
Physical  Characteristics. 

Description  of  river,  '71, 486, 487.    Distances  from  mouth  to  points  on  river,  '72,  472. 
Height  of  high-water,  '76,  ii,  57.    Cut-off  at  New  Hannony,  '79,  1440. 
Private  and  Corporate  worlc. 

Wabash  Navigation  Company  chartered  by  States  of  Indiana  and  minois  (1846-^47), 
with  right  to  enter  on  and  improve  river  by  locks,  dams,  or  other  devices,  for  a 
distance  of  250  miles  above  mouth,  provided  that  the  first  *•.  oris,  be  a  look  and 
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dam  at  Grand  Rapids ;  State  reserved  right  to  make  navigation  free  under  eer- 
tain  conditions,  *73, 512.  Lock  and  dam  at  Grand  Rapids  bniltj  bat  no  otlier 
work  done ;  dam  1,030  feet  long,  57  feet  wide,  10  feet  high ;  lock  210  feet  by 
50 feet,  lift  of  10  feet;  lock  and  dam  of  crib-work  fiUed  with  stone,  '71,  488: 
'73,  513.  Cost  of  lock  and  dam,  $105,000,  '73,  514;  present  (1873)  decayed 
condition  of,  '73,  59,  514.  Offer  of  Company  to  transfer  to  United  States;  lee- 
ommendation  (Mfgor  Merrill)  that  United  States  obtain  transfer,  '73,  515.  Pro- 
vision in  act  of  Congress  (1874)  to  extingoish  title  of  company,  '74,  I,  483. 
Effected  (1875)  at  cost  of  t7,000,  '75,  i,  72,  738;  '79,  1451.  Erie  and  Wabash 
Canal,  from  Toledo  (Lake  Erie)  to  Evansville  (month  of  Wabash  River),  gener- 
ally following  valley  of  river,  '77,  672. 
Projects. 

By  Miyor  Weitzel  1872,  for  the  improvement  of  the  river  horn  month  to  Lafayette 
(175  miles)  b^  the  reconstniction  of  lock  and  repair  of  dam  (formerly  built  by 
Wabash  Navigation  Company)  at  Grand  Rapids,  the  removal  of  rock  at  rapid^ 
closing  of  cutrofis,  removal  of  sand  and  gravel  bars,  construction  of  wing-danB 
and  dikes,  and  removal  of  snags  and  logs,  '72,  463, 472;  '73,  59,  511.  Approval 
of  project,  '72,  463;  estimated  cost,  ^12,673,  '72,  475. 

Mi^or  MerriU,  1873,  considers  improvement  of  river  useless  until  lock  and  dam  at 
Grand  Rapids  are  rebuilt,  '73,  516;  '74,  i,  66;  '75,  i,  739.  Recommended 
reconstruction  of  dam  on  old  site,  '74,  i,  66,  486. 

MaJ.  J.  A.  Smith,  1878,  does  not  consider  the  present  requirement  of  commeroe  as 
demanding  the  lock  and  dam  at  Grand  Rapids,  '78»  838. 
Surveys. 

Ordered  by  act  of  Congress,  1870,  '71,  62,  485.  ReconnalBsance  made  in  1871,  '71, 
487.  Survey.  1872,  from  mouth  to  Lafayette  (175  miles),  '72,  472.  Special  sur- 
vey in  1874-75,  '75,  i,  739;  in  187&-76,  '76^  il,  58;  in  1877-78,'  78^  837:  in 
1878-79,  '79,  1447. 

Maps. 
Drawings  of  dam  across  New  Harmonv  Cut-off,  '79,  1440. 
Of  Grand  Chain,  showing  location  of  locks  and  chutes ;  sketch  of  details  of  work, 

'79, 1442. 
Sketch  of  Gray  ville  Bend,  showing  location  of  Kingdom  Bar,  wing-dam,  and  bank 

Srotection ;  sketch  of  Turkey  £land  Dam ;  map  showinff^  location  of  dams  at 
e  w  Harmony  and  Turkey  Island,  and  map  of  Warwick's  Ripple,  showing  loca- 
tion of  proi>osed  cut,  '79,  1444. 
Of  Little  Chain  and  Cut-off,  showing  proposed  improvement,  '79,  1448. 

[L.  T.  8.] 


ITACC  AIlEAir  BITER,  N.  C.-Survey  ordered  by  act  of  March  3, 1879,  '79, 96. 


ITADDINOTON  HARBOB,  HT.  IT.— Improvsmbnt  of. 

Appropriations. 

1873 $10,000, '73,  49. 

1874 10,000, '74,  i,  56. 

1875 5,000,  '75,  i,  60. 

1878 5,000, '78,134. 

Total  to  1879 |30,000. 

Commerce. 

Local  interests,  '73,  389;  '76^  ii.  607,  609.    Prospective  benefits  of  impiOTement, 

'76,  ii,  608,  609.    Correspondence,  '76^  ii,  610. 
Statistics,  '73,  384,385,389,  390;  '74,  i,  273;  '75,  i,  351;  '76^  ii, 603, 608, 609;  '77, 
•      984;  '78,  1281;  '79.1739. 
Contracts. 
1873.  With  H.  J.  Mowry,  dredging,  at  $1.24,  '73.  384.-1874.  With  C.  Daly,  dredf. 
ing,  at  24  cents  and  $1,  '75,  i,  350.— 1875.  With  E.  H.  French,  dredging,  at  34 
cents,  '75.  i,  350. 
Abstracts  of  bids,  '73,  385 ;  '75,  i,  381. 
Abstracts  of  contracts,  '73,  385 ;  '75,  i,  352 ;  '76.  ii,  603. 
Engineers. 
Chief  of  ExGiinssBS. 
Reports,  '72,  48;  '73,  49;  '74,  i,  56;  '76,  i,  60;  '76^  i,  112;  '77,  119;  '78;  134; 
'79, 177. 
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engineers— ContmuedL 
Engineers  in  Chabgb. 
Mai.  John  M.  Wilson,  1872-76.    Reports,  '73, 384, 388;  '74, 1,  272 ;  '75,  i,  349 ;  '76^ 

u,  607. 
M^.  Walter  McFarland,  1876-'—.    Reports,  '76,  U,  602;   77,  984;  '78,  1280;  '79. 
1738. 

A.  AATAT  A  l^T 

James  S.'  Lawrence,  1875-76.    Report,  '75,  ii,  609. 
Estimates.    (See  also  Projects.) 

By  M%j.  J.  M.  Wilson,  for  canal,  looks,  etc.,  |246,568.40,  '76,  U,  606,  610 ;  '79,  1738. 
Financial  Statements. 
'73,  49,  385;  '74,  i,  56,  273;  '75,  i,  60,  361;  '76,  i,  112,  ii,  603;  '77.  119,  984;  '78, 
134,  1281 ;  '79.  177,  1739. 
Legislation. 
1»j8.  Right  to  construct  a  dam  with  locks,  etc.,  granted  to  D.  A.  Ogden  by  the  State 
of  New  York,  '76.  ii,  607,  608. 
Operations. 
1873-74.  8,728  cubic  yards  dredged,  '74.  i,  56.  272. 
1874-75.  14,764  cubic  yards  dredged,  '76,  i,  60,  350. 
1875-76.  12,000  cubic  yards  dredged,  '76,  i,  112,  ii,  603. 
1876-79.  No  operations,  '77.  119;  '78,  134;  '79, 177. 
Pliysical  Ciiaracterlstics. 
General  description  of  Little  River  and  Rapide  du  Flat ;  velocity  of  current ;  fall  of 
river,  '73.  388,  389. 
Plans. 
By  M^or  Wilson,  for  the  construction  of  a  canal  with  one  lock  of  a  lift  of  Hi  feet, 
270  feet  lone,  and  45  feet  wide;  and  the  improvement  of  the  approaches  by 
dredging,  '7o^  ii,  607-610.    Comparison  between  the  proposed  canal  and  Mor- 
risburg  Canal  on  the  Canadian  side,  '76,  ii,  608. 
PilTate  and  Corporate  IVork. 
Stone  dam  800  feet  long,  a  small  lock,  now  abandoned,  and  a  canal  carrying  water 

to  the  mills  have  been  constructed,  '73.  :^. 
1806.  Wing-dams,  to  furnish  water-power,  built  by  the  citizens,  '76,  ii,  607. 
1809.  Counter-dam,  650  feet  lone,  a  stone  dam,  connecting  Ogden's  Island  with  the 
American  shore,  and  a  smaLL  stone  lock,  subsequently  partially  destroyed,  were 
all  constructed,  '76^  ii,  607. 
Projects. 
By  Mfgor  Wilson,  for  opening  a  channel  through  the  bar  at  the  head  of  Little  River 
and  to  cairy  it  to  the  docks,  by  dredging,  at  an  estimated  cost  of  $17,000,  '73. 
390 ;  '74,  i,  272.    For  clearing  the  channel  by  dredging  and  rock  excavation,  at 
an  estunated  cost  of  $5,000,  '75.  i,  60,  350. 
By  Muor  McFarland,  for  the  further  improvement  of  the  river  by  dredging,  '78^ 
1280;  '79.  1739. 
Surveys. 
1872.  Examination  under  the  direction  of  M^jor  Wilson.    Report.  '73,  388. 
1875.  Under  the  direction  of  MaioT  Wilson,  an  examination  of  the  vracticabilities 
attending  the  construction  of  a  canal  around  the  rapids  at  Waddington  made 
by  James  S.  Lawrence.    Report,  '76,  ii,  607,  609. 
1878.  Under  the  direction  of  Major  McFarland,  '79.  1738. 
Map. 
Of  the  harbor,  June  3q,  1879,  '79.  1738.  [L.  J.  O.] 


irABEHAni  HARBOBy  MASS.— Improvbmknt  of. 

Appropriations. 

1872 $10,000, '72,  94. 

1873 10,000, '73,  87. 

1874 10,000, '74,  i,  97. 

1875 10,000, '75,  i,  107. 

Total  to  1879 $40, 000. 

List  of  appropriations,  '76,  i,  204. 
Commerce. 
Justification  of  improvement,  '72,  94,  974;  '74.  u,  218.    Commercial  importance  of 

Wareham,  '74,  ii,  218;  '79,  302. 
Statistics,  '72,  974;  '73,  952;  '74.  ii,  218;  '75,  ii,  279;  '76,  i,  204;  '77. 196;  '78» 

226;  '79.  303. 
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Contracts. 


Tear. 


1872 
1873 
1874 
1875 


Cantnctwlth- 


M.F.  BtaiBttrd*.... 

do 

S.  F.  SfaelboQine  ... 
Cutis,  FobM  Sl  Co  . 


Contcaot  for— 


Dredging  23,877  onbio  yards,  at  844  oents — 
Dredging  22,886  onbio  yards,  at  36}  oents — 

Dredging  43,614  cnblo  yards,  at  20  cents 

Dredging  83,887  onbio  yards,  at  20  oents 


^961;  '74,ii,2UL 
*73,051:  '74,11,  21& 
'76,  ii,  277. 
'76,11,278;  '77,lflS. 


*  Contract  extended,  '73, 95L 
AbstTaots  of  bids,  '73,  951 ;  '75,  ii,  277,  278. 
Engineers. 
CBii&r  OF  Enoinesrs. 
Eeports,  '71,  96;  '72,  94;  '73^  87;  '74,  i,  97;  '75,  i,  107;  '76^  i,  48;  '77,  42;  '78, 
4i5;  '79,53. 
Enoimsers  in  Chabob. 
Lieat.  Col.  Qeorge  Thom,  1871-72.    Report,  '72,  953.  973. 

Maj.  G.  K.  Warren,  1872-'—,  '72,  954.    Eeporte,  '73, 950 ;  '74,  ii,  216 ;  '75^  ii,  277; 
•76.  i,  203;  '77,  194;  '78,  226;  '79,  300. 
Assistants. 
Sophns  Haagensen,  1871,  '72,  973.    Beport,  '72,  974. 
H.  8.  Van  Incen,  1872-74,  '73,'  962.    Beport,  '74,  il,  218. 
Eftttmates.    (See  Projects.) 
Financial  Statements. 
'72,  94,  954;  '73,  87,  952;  '74,  L  »7,ii,  218;  '75,  i.  107,  ii,  2T9;  '76^  i,  48, 204;  '77, 
42,  196 ;  '78,  47,  226;  '79,  53,  303. 
Operations. 


Yesr. 

Dredging. 

t\ 

Bemarki. 

1878- '74 

Oub.y4», 
46,768 
43,614 
38,387 

w 

•74,  Ii.  a«.  2UL 

1874- '76 

1876- '77 

1877- '70 

*79,ML 

Physical  Characteristics^ 

Presence  of  ban  and  snnken  rooks,  '72,  94,  975.    Tides  and  cnrrents,  '72^  975 ;  '76^ 
i,  48.    Formation  of  bars,  '74,  ii,  219.    Site  described,  '79,  300. 
Projects. 
By  Lieutenant-Colonel  Thom,  for  dredging  in  and  removalof  rocks  from  the  Wewe- 
anlit  Biver  and  Wareham  Biver  and  harbor,  at  a  total  estimated  coet  of  $45^000, 
'72,  94,  953. 
By  M^j.  G.  K.  Warren,  fbr  the  application  of  the  balance  of  the  appropriatiaQs  to- 
wards the  constrnetion  of  a  orash  fence  alons  the  beach,  weighting  it  with 
stone  to  arrest  the  advance  of  the  sand,  '77,  196. 
Surveys. 

1870.  Inclnded  in  Coast  Survey, '72,  974. 

1871.  By  Sophns  Haagensen.    Beport,  '72,  974. 
1873.  By  H.  S.  Van  Ingen,  '74,  U,  218. 

1876-77.  Under  the  direction  of  M^or  Warren,  '77, 195. 

[L.  J.  O.] 


WASHINGTON  AND  GEORGETOWN  HARBORS,  D.  C— 

Impkovemsnt  of. 

(See  also  Potomac  Biybr.) 

Appropriations. 

1833 •$150,000.    Act  of  March  2. 

1873 50,000, '73.  73,  767;  '74,  i,  83,  ii,  26. 

1878 50,000,  '78,  70,  507. 

1879 50,000, '79.  82,598. 

Total  to  1879 |300,000. 

*SeeproTiMi,actoflfsrch2, 1888. 
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WASHINGTOIV  iJVD  GEOBOSTOWN  HAJPIIOfj^Sp  D.  €.«-Cont'd. 

Commerce. 

Statistics,  '74,  il,  26;  '75,  ii,115;  '77,  357;  '78»  506;  '79,  f&9. 
Contracts* 

lja74.  W.H.Beaid«  dredging,  at  SO  oenta  per  cubic  yaid,  '70,  ii,  112.-1978.  H.P. 
Gilbert,  dredging,  at  20  cents  per  cubic  yard,  '78»  502.    Brainerd  &,  Rice,  dredg- 
ing, at  9i  cents  per  cnbic  yard;  annulled,  '79,  595.-1879.  Gtoorge  C.  Forbes  & 
Co.,  dredging,  at  ISA  cents  per  cnbic  yard,  '79,  595. 
Abstracts  of  bids,  '74,  u,  28;  '75,  ii,  112  ('76,  i,  344,  aU  rejected) ;  '78,  502;  '79, 594, 
595. 
I^ocuments*    (Not  pnbliBhed  in  reports.) 
Reports  of  Board  of  Survey,  a  Doc.  15,  42d  Cong.,  3d  Sess.,  '73,  73,  766;  '74,  i, 
83,ii,25;  '75,i,91.  -^  / 

Cnirineers. 
Chief  of  Enginkebs. 
Reports  (1867-72,  see  Potomac  River),  •73»  73;  '74,  i,  83;  '75,  i,  91;  '76^  i,  66; 
'77,63;  •7a70;  '79,82. 
Board  of  Survst. 
Appointed  in  1872  to.  consider  tbe  sabjeet  of  the  improvement  of  tbe  Potomac 
River.    Report,  S.  Doc.  15,  43d  Cong.,  3d  Sess. ;  '73,  73,766;  '74,  i,  83,  ii,  25; 
•75,1,  91,  it  111;  '76^1,345. 
Engineers  in  Charge. 
Mai.  N.  Michler,  1867-70;  Ma|.  William  P.  Craighill,  1870-72^  see  Potomac  River. 
M^.  William  P.  CraigMll,  ^3-75.    Reports,  '73,  766;  '74,  ii,  25. 
S.  T.  Abort,  U.  8.  C.  E.,  187&-'— .    Reports,  '75,  ii,  110 ;  '76^  i,  343 ;  '77.  351 ;  '78^ 
501,508;  '79,591. 
Assistant. 
Lieut.  Thomas  Tartle,  '^  767;  '74^  ii,  26. 
Estimates. 

By  Board  of  Survey,  agnegate  for  thorough  improvement,  (6,050,000,  '75,  ii,  111. 
By  8.  T.  Abort,  Easby's  Point,  laud  damM^es,  162,411 ;  iinprovement,  ^0,002 ;  total, 
(932.413.     Analostan  Island,  land  damages,  |2,30(>;  improvement,  $876,348; 
total,  1879,648 ;  contingencies,  etc.,  $90,603.    Grand  total,  $1,902,664,  '75,  ii,  116, 
119. 
For  modified  project,  1878,  viz :  for  a  20-foot  and  15-foot  depth  of  channel,  to  be  ob- 
tained by  dredging,  slope  protection,  crib- work,  etc. ;  aggregate,  $2,592,000,  '78, 
505  506  *  '79  597 
For  completion,  1879,  of  existing  projects,  $2,592,000,  '79,  598. 
Financial  Statements. 
'73»  73,  767 ;  '74,  i,  83,  ii,  26 ;  '75,  i,  91,  ii,  115 ;  '76^  i,  66, 346 ;  '77,  64,  357 ;  '78,  70, 
507;  '79,  82,596. 
Operations. 
History  of,  to  1879,  '79,  591. 

1874-75.  A  channel  200  feet  wide  by  15  to  16  feet  deep  has  been  cut  through  the 
bar  above  and  below  Long  Bridge,  '75,  i,  91 ;  146,381  cubic  yards  dredged,  '75, 
U,  113. 
1875-76.  336  cubic  yards  rock  removed  by  hired  labor,  '76,  i.  66, 344. 
1876-77.  Removing  rock  by  hired  labor  contiuued ;  522  cubic  yards  removed,  '77, 

63,  351-356. 
1877-78.  The  small  balance  of  funds  available  expended  in  dredging,  '78»  70,  502. 
1878-79.  Dredging  in  Washington  and  Georgetown  channels  continued,  '79, 82, 595, 
596. 
Piiysical  CliaracteristiGs. 

General  description,  '75,  ii,  111.  112;  '76,  i,  345;  '78,  501. 
Private  and  Corporate  fiForlK. 

A  temporary  channel  dredged  by  coal-shippers  and  merchants  in  1878,  '78,  70, 502. 
Pians.     (See  Estimates  and  Projects.) 
By  Board  of  Survey  (see  Mis.  S.  Doc.  15^  42d  Cong.,  3d  Sess.),  '73,  73, 766 ;  '75,  1, 91, 
ii,  111 ;  '78»  502. 
Projects. 
By  MiUor  Craighill,  for  dredfl;ing  to  depth  of  12  feet  and  14  feet  in  ihe  Virginia  Chan- 
nel and  along  the  Washington  front  as  high  as  Seventh  street, '73,  73,  767.    , 
By  S.  T.  Abert,  for  dredging  the  Virginia  Channel  below  Easby's  Point  and  below 
Giesboro'  Point  to  15  feet  in  depth.  '75,  111,  112.  Modification  of  project  of  Bonrd 
of  Survey  in  1878  for  a  20-foot  ana  15-foot  channel  by  dredging,  elope  protection, 
crib- work,  etc.,  '78,  70,505,506;  '79,  596,597. 
Surrevs. 
1873.  By  Lieut.  Thomas  Turfle,  under  direction  of  Major  Craighill,  '73,  767;  '74, 

ii,26. 
1878.  By  S.T.  Abert,  '78,  504. 
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Surveys— Continued. 
Maps. 
Showing  the  removal  of  rock  in  1876, '77,  ^56.    Of  the  harbora,  by  6.H.  Gill, 
under  direction  of  8.  T.  Abert,  1878,  '78»  504. 

[C.C.] 


ITASHfNGTON  HABBOB,  N.  €•— Improvbmbnt  or. 
(See  also  Pamlico  Rivbr  and  Tab  Rivbr.  ) 

Appropriation. 

1652,  |5,U00.    Actof  AngostSO. 
Commerce. 

Statistics,  '73,  856,  859. 
Documents.    (Not  printed  in  reports.) 

All  records  of  operations ;  also  report  of  survey  ordered  by  act  of  March  3,  tSTX 
Engineers. 
CniEF  OF  Engineers. 

Reports,  '72,  74;  '73,  78,  79. 
Engineer  in  Charge. 

MaJ.  WilUam  P.  CraighiU,  1872.    Report,  '73,  854. 
Assistant. 
George  H.  Elliott.    Report,  '73,  855. 
Estimate. 
By  George  H.  Elliott,  1872,  for  a  9-foot  channel  by  dredging,  dikes,  removal  of  poles 
and  other  obstrnctions,  $35,000,  '73,  855,  856. 
Pliysical  Ciiaracteristics. 

General  description,  '73,  855,856. 
Plan. 
By  George  H.  Elliott,  1872,  for  a  9-foot  channel  by  dredging,  dikes,  removal  of  piles 
and  logs,  '73,  79,855,856. 
Surveys. 
1872.  By  George  H.  Elliott,  under  direction  of  M^jor  Craighill.    Report,  '73.  854, 
855, 859.    Reeurvey  ordered  by  act  of  March  3,  1873,  '73, 127. 


ITATEBEE  BITEB,  S.  C— Survey  ojrdered  by  act  of  March  3,  1879,  '79,  95. 


ITATEB  GAUGES  ON  HHSSISSIPPI  BITEB.— (See  Mississippi  Bivee 
BETWEEN  Cairo  and  moxtth;  also  Mississippi  Rivrr  Levees.) 


ITATEBTOITN  TO  HENNEPIN.— (See  Hennepin  X)asajl,) 


ITAIJKEGAN  HABBOB,  11^1^.— Improvement  of. 


Appropriation. 

1862,  $15,000.    Act  of  August  30. 


Commerce. 

Local  commerce  does  not  warrant  any  expenditure  by  government  on  improvement. 
Benefits  to  commerce  by  the  construction  of  a  harbor  of  refhge,  '73,  247, 249. 
Documents.    (Not  published  in  reports.) 

S.  Doc.  16, 34th  Cj(^g.,  1st  Sees. 
Engineers^^^' 

CHIEF;©P-E5qIj^BRS. 

-Report*,  '66,  i,^;  '79,  157. 
-Engineers  in  charge. 

Maj.  J.  D.  Graham*  T.  E.,  1857.    Reports,  S.  Doc.  16,  34th  Cong.,  3i 

140 :  S.  Doc^  ^^y  ^^^  Cons.,  1st  Sees.,  page  61. 
Mj\j.  D.  C.  Houston,  1872,  charged  with  examination  of  harbor,  *' 

'79,  157.    I^eport,  '73,  247. 

A.fiSIRTA  WT 

Mr.  W.  j!  Br^aon.    Report,  '73,  248. 
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WAIJKEOAN  HABBOB,  II.I..-*-Conti]iued. 

Estimates.    (See  also  Plans.) 
By  Migor  Graham,  for  breakwater,  |137;966.10, 8.  Doc.  42, 35th  Cong.,  Ist  Seas.,  pages 

61,175. 
By  Mfgor  Houston,  for  pile  piers  and  dredging,  975,000,  '73,  248;  breakwater  and 
dredging,  f817,860,  »73, 248. 
Operations. 
1855.  One  crib  30  feet  long  and  25  feet  wide  placed  in  line  of  proposed  breakwater, 
afterward  carried  away  daring  a  storm ;  since  then  nothing  has  been  done,  '73, 
247. 
Pliysical  Cliaracteilstics. 
General,  of  Wankegan  Biver  and  Harbor ;  advance  of  shore  line ;  shoaling  off  shore. 

Plans. 

By  Mi^or  Graham,  1855.  breakwater  paraUel  to  shore  line,  protecting  heads  of  the 
bridge  piers,  1,380  feet  long ;  estimated  cost,  |137,966.10,  S.  Doc.  42, 35th  Cong., 
1st  Seas.,  pages  61,  175;  '73,  247. 

By  M^}or  Houston,  1873^  for  harbor  sufficient  for  local  purposes,  pile  pier  and  exca- 
vation of  basin ;  estmiated  cost,  $75,000,  '73,  248.    To  afford  a  harbor  of  refuge, 
a  rectangular  system  of  outside  breakwaters,  with  an  entrance  500  feet  wide ; 
estimated  cost,  |817,850,  '73,  248. 
Private  and  Corporate  ITorlK. 

Bridge  pier  700  feet  long  to  12  feet  water,  built  in  1855 ;  much  dilapidated  in  1873, 
'73,  249. 
Surveys. 

1855.  Directed  by  Major  Graham,  S.  Doc.  42, 35th  Cong.,  Ist  Sess,  page  3 ;  '73,  247. 

1873.  Examination,  directed  by  M^jor  Houston,  '73,  248. 

1879.  Ordered  by  act  of  Congress,  March  3, 1879 ;  assigned  to  Migor  Houston,  '79, 157. 


inSIiliFIiCET  HABBOB,  MASS.— iBfPROVEMBNT  of. 

Appropriation. 

1872,  $5,000,  '72,  94. 
Commerce. 

Justification  of  improvement,  '72,  973. 
Statistics,  '72,  973. 
Contract. 

1873.  With  Samnel  Dyer,  for  rock  removal,  '73, 1100. 
Enirineers. 

Chief  of  Enoinbebs. 
Reports,  '71,  96;  '72,  94;  '73,  105;  '74,  i,  115. 

Enginber  in  Chabge. 
Lieut.  Col.  George  Thom,  1871-74.    Reports,  '72,  949,  969;  '73,  1100;  '74,  ii,  324. 

Assistant. 
Sophus  Haagenseu,  1871.    Report,  '72,  969. 
Estimates.    (See  also  Project.) 

By  Sophus  Haagensen,  for  dredging,  from  $1,976  to  $31,004,  '72,  971. 
Financial  Statements. 

'73,  105, 1101 ;  '74,  i,  115,  ii,  325. 
Operations. 

1872-^4.    Rock  removal,  '73, 1100 ;  '74,  i,  116,  ii,  325. 
Physical  Characteristics. 

Presenceofrocks, '72, 94,949,971.  Characterof  harbor  bed, '72, 971.   Tides, '72, 971. 
Plan. 

By  Sophus  Haagensen,  plans  for  dredging  the  east  and  west  channels  to  various 
widths  and  depths.  '72,  971-972. 
Project. 

By  Lieutenant-Colonel  Thom,  for  the  removal  of  rock,  to  cost  $4,080,  '72,  972. 
Surveys. 

1850.  Included  in  the  Coast  Survey,  '72,  969. 

1871.  By  Sophus  Haagensen.    Report,  '72,  96r 


ITEI^I^'S  HABBOB,  ME. 


Appropriation. 

1W2,  $5,000,  '72,  91. 
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IVEIiliS  HARBOR»  MB.-r-CoiMiiiuiad. 

Euilmeers* 

Chxbv  of  Enginibers. 

Reports,  '71,  96;  '72,  91;  '73,  100;  '74,  i,  109. 
ENOUnESR  IN  Chabob. 
Lieat.  Col.  OeoTge  Thorn,  1871-74.    BeportB,  '72,  938,956;  '73;  1078 ;  '74^  ii,  306. 
Expenditures. 
1872-73.  For  lepain,  $4,675.07,  '73»  107a 
1873-74.  For  repairs,  |324.93,  '74^  ii,  308. 
Financial  Statements. 

•73,  100,  1078;  '74,  i,  100,  ii,  308. 
Operations. 
Constarnction  of  a  pier  of  orib-work  250  yarda  long  by  the  govemmant  in  eady  times, 
'72  91  938  •'«»•«» 

1873-74.  Repairs  to  pier,  '73,  1078;  '74^  i,  109. 
Project. 

By  Lieutenant-Colonel  Thorn,  for  repairs,  to  cost  $5,000,  '72,  956. 
Survey. 

1871.  Under  direotion  of  Lieutenant-Colonel  Thorn.    B^^wrt,  '72,  956. 


IVESTEBlf  BITERS.— iMPROVKifEiTT  or,  bt  dredgiko,  removal  oe  skags, 

WRECKS,  AND  OTHER  OBSTRUCnONS,  INCLUDING  ARKANSAS,  MISSISSIPPI  MIS- 
SOURI, AND  Ohio  Rivers. 

(See  also  in  this  index  the  titles  Arkansas,  Mississippi^  etc.  for  sLmilar  and  otinr 
improvements  made  from  the  separate  appropnations  ror  those  riveiB.) 

Appropriations. 

ArkansoB  River, 

1832,  for  removal  of  obstructions |15, 000  00«  Aet  of  July  3. 

1835,  for  construction  of  snas-boats 40, 000  00.  Act  of  March  3. 

1837,  for  removal  of  obstructions 25,000  00.  Act  of  Maceh  3. 

1838,  for  improvement 40,000  00.  Aotof  JoIy7. 

1852,  for  improvement 40,000  00.  Act  of  August  30. 

1868  (allotment) 20,000  00,  '68»  24. 

MU»i»9ippi  Biver. 

1868  (aUotment) 40,000  00, '68*  24. 

Missouri  River, 

1852,  for  improvement 40,000  00.  Act  of  Aoffost  90L 

1868  (aUotment) 25, 000  00, '68*  24. 

Ohio  River, 

1827,  for  removing  snags,  etc 30,000  00.  Actof  Manh8L 

Building  snag-hoaU, 

1866 550,000  00.  Act  of  June  88. 

MUsisHppi  and  Ohio, 

1820(survey) 5,000  00.  Aotof  ApiiilA. 

1824,  from  mouth  of  Missouri  to  New  Orleans, 

and  the  Ohio  from  Pittsbureh  to  mouth 75, 000  00.  Act  of  May  4. 

1828,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  May  93. 

1829,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  March  3. 

1830,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  April  83. 

1831,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  ManA  SL 

1831,  from  Pittsburgh  to  New  Orleans 150, 000  00.  Act  of  March  8. 

1834  (relief  claim) 6,240  63.  Act  of  June  30l 

1836,  from  Louisville  to  New  Orleans 60, 000  00.  Act  of  Jaly  3. 

1836,  from  Pittsburgh  to  New  Orleans 17, 800  00.  Act  of  July  2l 

1837,  from  Louisville  to  New  Orleans 60, 000  00.  Act  of  Mareh  3. 

ia38,  from  Louisville  to  New  Orleans 70, 000  00.  Act  of  July  7. 

Missouri  and  Mississippi  above  mouth  of  Ohio, 

1836,  for  improvement 40,000  00.  Actof  July2. 

1836,  for  improvement 40,000  00.  Actof  March  8. 

ia38,  for  improvement 20,000  00.  Actof  July7. 

Mississippif  Missouri,  and  Ohio, 

1832,  for  improvement 50,000  00.  Actof  MarchS. 

1833,  for  improvement 50,000  00.  Actof  July2. 

1834,  for  improvement 50,000  00.  Actof  July  2. 

1835,  for  improvement 50,000  00.  Aet  of  Mai«h  3* 

1837,  for  improvement 23,000  00.  Actof  Jnly7. 
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"WBSTIRUN  RITEB8— Continued. 
Appropriatlons—Continaed. 

JiMiiastppi,  Mi890uri,  OhiOf  and  Arkansas, 

1842,  for  improvement  and  building  snag-boats.  $100, 000  00.    Act  of  August  23. 

m43,  for  improTement  of  Mississippi,  Mis- 
souri, Ohio,  and  Arkansas 150,000  00.    Act  of  March  1. 

1844,  for  improvement  of  Mississippi,  Missouri,  * 

Arkansas,  and  Ohio  below  falls 160,000  00.    Actof  JuneU. 

1862,  for  oonstruotion  and  repair  of  boats 150, 000  00.    Act  of  August  30. 

1866,  for  improvement  of  Mississippi,  Missouri, 

Ohio,  aod  Arkansas 550,000  00.    Actof  June 23. 

Mississippi,  Miss<mri,  and  Arkansas. 

1870 150,000  00,  '70,66. 

1871 150,000  00,  '71.  58. 

1872 90,000  00, '72,  52. 

1873 100,000  00,  '73,57,408. 

1874 100,000  00. '74,  i,  63. 

1875 100,000  00,  '75,1,67,516. 

1876 100,000  00, '76,  i,  79,  622. 

1878  (two  acts)  i , •.-.  280,000  00,  '78,89,651. 

1879 jL90,000  00,  '79,  121,  1051. 

Total  to  1879 t4»222,040  63 

Commerce. 

Justification  of  improvement,  '67,  379;  '68,  629:  '71,  310.    Amount  of  commerce 
to  be  benefited,  *6&,  629;  '72,  340.    Improved  condition  of  river,  '71,  308.   List 
of  steamers  sunk  between  Cairo  and  Yicksburg,  '67,  387,  391 ;  on  Lower  Mis- 
souri, '68, 654.    Obstruction  to  navigation  by  Kansas  City  bridge,  '69,  305,  308. 
Danger  of  cut-off  at  Yicksburg,  *70,  399. 
Statistics,  '68»  662. 
Contracts. 
1867.  Marine  Railway  and  Dock  Company,  construction  of  snag-boats,  '67,  382. 
WiUiam  Jones,  constraction  of  snag<boats,  '67,  382.    C.  T.  Dumont,  construc- 
tion of  SDaff  boats,  '67.  382.    Neal  Manufacturing  Company,  constrnction  of 
snag-boats,  ^67,  382.  '  Dennis  Long,  construction  of  snag-ooats,  '67,  382.    Mor- 
ton &  Stratzman,  construction  of  snag-boats,  '67,  382.    HiU,  Hewitt  &,  Co., 
construction  of  snag-boats,  '67,  382.    T ance  &  Armstrong,  construction  of  suag- 
boats,  '67, 382.    J.  J.  Hair,  construction  of  snag-boats,  '67, 382.    D.  J.  Williams 
&,  Co..  construction  of  snl^z-boats,  '67,  382.    Swift's  Iron  and  Steel  Works,  con- 
struction of  snag-boats,  '67,  3^.    Henry  Wery,  construction  of  snag-boats,  '67, 
Hedrick  &  LaicUey,  construction  of  snag-boats,  '67,  382.  Thomas  Murdock,  :^ 
hire  of  snag-boat,  '67,  385.    Cincinnati  Wreckiug-Boat  Company,  hire  of  snag- 
boat,  '67,  ^^5.    Arkansas  and  White  Kiver  Wrecking  Company,  hire  of  snag- 
boat,  '67,  385.-1868.  Samuel  Cummings  &  Son,  hire  of  snajp-boat,  '68,  61u. 
Jacob  Gominger,  hire  of  snag-boat,  '68»  610.    John  De  Camp,  hire  of  snag-boat. 
'68,  610.    Niles  Work,  hire  of  snag-boat,  '69,  29.— 1873.  N.  G.  Thom,  construc- 
tion of  snag-boat,  '73,  488. 
Difficulty  of  complying  with  regulations  concerning  contracts,  '67,  394 ;  '68»  605. 
Abstracts  of  bids  for  snag-boats,  '67.  380,  384,  393;  '68»  610;  '69,  291 ;  '73,  488. 
Abstract  of  bids  for  wrecking  steamers,  '67,  384. 
Abstracts  of  contracts,  '67,  382,  385 ;  '68,  610 ;  '69,  291;  '73,  488. 
Engineers. 
Chiief  of  Engineers. 
Reports,  '66,  i,  4,  ii,  41,  iii,  37:  '67.  39;  '68,  58;  '69,  49;  '70,  65;  '71.  57;  '72, 
52;  '73,  56;  '74,  i,  62;  '75, 1,69;  '76,  i,  79;  '77,  79;  '78,  89;  '79.  120. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb,  1867-^0.    Reports,  '67.  376,  :^,  ^A:  '68,  589,  596,  604,  b21; 

'69,  285.  301,  307 ;  '70,  391,  398. 
Lieut.  Col.  W.  F.  Raynolds,  1870-73,  '70, 66, 394.    Reports,  '71, 307, 382;  '72, 335. 
Col.  J.  H.  Simpson,  1873,  73,  56. 

MiJ.  C.  R.  Suter,  1873-'—,  '73,  56,  486.    Reports,  '73.  486;  '74,  i,  368;  '75,  i,  513; 
'76,  i,  618;  '77.  495;  '78,  649;  '79.  1049. 
Assistants 
Capt.  C.  W.  Howell.    Reports,  '67.  390 ;  '68,  605;  '69,  310. 
Capt.  C.  R.  Suter.    Reports,  '69,  303;  '70.  395;  '71,  383. 
S.  T.  Abert,  '69,  50,  M,  301. 
J.  F.  Richardson.    Report,  '68,  594. 

D.  Hiner.    Report,  '68,  597. 

C.  E.  Pierce,  '67,  392;  '68*  602,  607. 

E.  M.  Shield.    Report,  '68,  602,  605,  632 
E.  G.  Hamlin.    Report,  '67,  594. 

37  EN 
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IVESTEBN  BITEBS— Continued. 

Estimates. 

For  monthly  cost  of  light-draft  anag-boat.  |3,160,  '68,  609,  633. 

By  Captain  Howell,  1868,  for  bnilding  light-draft  anag-boat,  $29,000,  '68.  621,  633. 

By  Major  Suter,  1875,  for  iron  hull  snag-boat,  $245,000,  '73,  490:  '74,  i,  371;  '75, 

i,  516;  '76,  1,  622;  '77,  79,  497. 
Financial  Statements. 
•67,  39;  '68,  59;  '69,  301 ;  '70,  66;  '71,  58;  '72.  52;  '73,  57,  492;  '74, 1,  G3;  '75,  i, 

67;  '76,  i,  79;  '77,  79;  '78,  89;  '79,  121. 
lie^islation. 
Act  of  Con^ss  July,  1866,  authorizing  construction  of  bridge  over  Missouri  at 

Kansas  City,  '69,  309. 
Operations. 
1866-'67.  Construction  of  snag-boats,  '67,  39,  377.    Removal  of  wrecks  below  St. 

Louis,  '67,  378,  392. 
1867-^68.  Operation  of  snag-boats,  '68»  58^  590,  610,  613.    Removal  of  wrecks  by 

hired  labor,  '68,  591,  600.    Construction  of  sna '-boats  Long,  De  Eussy,  and 

Abert.  '68,  602,  605. 
1868-'69.  Operation  of  snaff-boats.  '69,  50,  286.    Completion  of  snag-boat  Thayer, 

'«69.  49.    Purchase  of  cuedge-Doat  Octavia,  '69,  49.    Description  of  anag-boats, 

'69,  292. 
1869-^0.  Removal  of  obstructions  and  dredging,  '70,  65,  391. 
1870-71.  Removal  of  obstructions  and  dredging,  '71,  67,  308. 
1871-^2.  Removal  of  obstructions  and  dredging,  '72,  52,  337. 
1672-73.  Removal   of  obstructions  and  dredging,  '73,  577.     Loss  of  snag-boat 

Thayer,  '73,  57,  486.    Construction  of  iron  snag-boats,  '73,  488. 
1873-74.  Removal  of  obstructions,  '74.  i,  62,  368.    Completion  of  snag-boat,  '74,  i, 

369. 
1874-75.  Removal  of  obstructions,  '75,  i,  67,  514. 
1875-'76.  Removal  of  obstructions,  '76,  i,  79,  619. 
1876-77.  Removal  of  obstructions,  '77,  495. 
1877-78.  Removal  of  obstructions,  '78,  89,  649. 
1878-79.  Removal  of  obstructions,  '79,  120, 1050. 

List  of  obstructions  removed. 


Year. 

Misflisdppi  River. 

Kiseooil  Biver. 

Arkansas  Hirer. 

Snags.    Trees. 

Logs. 

Snags. ,  Trees. 

1 

Logs. 

Snags. 

Trees. 

Logs. 

il866-*67.... 

*68,ei3. 

1867-'68 

158 
952 

222 
1,695 

149 
50 

.. 

a888-'69.... 

4,648 

8,516 

4 

1 



1869-70 

813 

22,504 

1,413 

10,946 

56 

805 

114 

8     10, 394. 

a870-7l 

1,200 

6,000 

1,110 

5,800 

16 

1,169 

5,925 

16     '71, 68. 

l«71-'72 

1.865 

2,621 

2,226 

12,100 

72 

542 

259 

2  1  '72,  339. 

1872-73.... 

1,360 

1,713 

918 

3,665 

23 

110 

44 

....      '73.489. 

1873-74 

630 

515 

841 

1,408 

14 

1.471 

1,923 

20 

'74, 1,  36& 

1874-75.... 

1.461 

2.984 

649 

1.570 

23 

663 

1,104 

9 

'75,  I  515. 

1875-76 .... 

1.213 

1,689 

456 

843 

8 

545 

1,274 

5 

^76,  i,  620. 

1876-77 

696 

402 

161 

5 

193 

234 

8 

'77,  497. 

1877-78 

889 

3,346 

893 

12 

430 

1,177 

11 

'78,  651. 

a878-79 

1,133 

2,690 

876 

258 

'79,  1050. 

JPhysical  Characteristics. 

Of  Lower  Mississippi,  '68.  623;  of  Mississippi,  '70,  398,  402.  Floods  on  Arkansas, 
'69,  291),  351.  Flooils  on  Missouri,  '69,  t&l.  Current  observations  on  Arkansafs 
'69,  298.  Abrasion  of  banks  on  Mississippi,  '70,  398.  Danger  of  cut-off  at 
Viclisburg,  '70,  399.  Formation  of  snags,  '68»  624 ;  '73,  489.  Formation  of 
drift  piles,  '68,  624. 
.Plans. 

By  Capt.  C.  W.  Howell,  for  river  channelers,  '69,  310,  311. 

By  J.  A  Ragan,  for  improvement  of  Mississippi  by  prevention  of  floods,  '70^  400. 
Considered  impracticable,  '70,  402. 
Projects. 

•The  improvement  of  these  rivers  does  not  admit  of  permanent  construotions,  '67, 
379 ;  '68,  621 ;  '70,  391 ;  '73,  489. 

For  the  removal  of  wrecks,  '67,  378,  :^90,  392.  For  the  construction  of  light-draft 
snag-boats,  '68, 59,  597,  599.  For  lighting  reaches  of  Mississippi  River,  '68, 594. 
611. 
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inSSTEBN  BITEBS-Continaed. 

P  rejects— Continued. 

For  the  improvement  of  the  MlBsonri  by  rectification  of  channel  and  removal  of 
obstructiouB  by  hired  labor,  '68,  621,  624. 

By  Lieut.  Col.  W.  F.  Raynolds,  1H70.  for  rebuilding  anag-boat  so  iw  to  reduce  draft 
from  4i  to  ^  feet,  '71,  58,  382,  385.  Requirements  of  snag-boaU,  '71,  310^  382, 
385.    Necessity  for  iron  hulls,  '72,  340. 

By  MaJ.  C.  Suter,  1873,  for  removal  of  trees  from  banks,  the  construction  of  four 
iron  hull  snag-boats,  and  the  maintenance  of  the  river  free  from  snags  for  six 
years,  |3,274,000,  '73,  57,  489:  '75,  i,  67,  516;  '76,  i,  622;  '77.  497.    Compar- 
ative merits  of  iron  and  wooden  hull  sns^-boats,  '74,  i,  370;  '75,  i,  516. 
Survevs. 

1867.  Of  Upper  Missouri  and  Arkansas  Rivers,  '68,  59,  591 ;  '69,  50. 

1868.  Continuation  of  surveys,  '68,  58. 

1869.  Of  Lower  Missouri,  Mississippi,  and  Arkansas  Rivers,  '69,  50,  286,  297. 

1870.  Completed  on  Arkansas,  '70,  65,  391.  Progress  of,  on  Missouri  and  Missis- 
sippi, '70,  65,  391. 

1876.  Of  Missouri  above  St.  Joseph,  '76,  i,  627. 

[L.  Y.  S.] 


ITEST  HATEN  HABBOB,  CONHT.— Survby  of. 

Commerce. 

Statistics,  '76^  i,  234,236. 
Engineers. 

Chief  of  Engineers. 

Report,  '76,  i,  53. 
Engineer  in  Charge. 

M^j.  J.  W.  Barlow,  1875.    Report,  '76,  i,  233. 

ASSI 8TANT. 

H.  N.  Baboock,  1875.    Report,  '76,  i,  234 
Physical  Characteristics. 

Tides,  '76,  i,  234. 
Plan. 

By  Maj.  J.  W.  Barlow,  1875,  for  dredging  a  channel  60  feet  wide  and  6  feet  deep  at 
mean  low-water,  at  an  estimated  cost  of  $11,340,  '76,  1,  234. 
Surrey. 
1875.  By  H.  N.  Babcock,  »76.  i,  234. 


ITESTPOBT  (SaugataclL)  HARBOR*  CONN.— Improvement  of. 

Appropriations. 

1826  (survey) $400,    Act  of  May  20. 

1827 1,500,  '71.  801. 

1836 3,000.    Act  of  JiUy  4, 1836. 

1837 3,734.    Act  of  March  3, 1837. 

1838 4,782.    Act  of  July  7, 1838. 

1867 2,500, '67,  44. 

1870 2,500,  '70,  57. 

Total  to  1879 $18,416. 

Statement  of  appropriations,  '71,  801.    Appropriations  inadequate  for  work  to  be 
done,  '67,  44;  '68,  66;  '69,  57. 
Commerce. 
Justification  of  improvement,  '71,  804;  '73,  1022,  1025;  '79,  323. 
Statistics,  '70,  445;  '71,  801 ;  '72,  900. 
Contracts. 
1870.  J.  Beattie,  for  dry  rubble-stone  work,  $10  per  cubic  yard ;  for  excavation  in 

sand,  40  cents  per  cubic  yard,  '70,  444. 
Abstract  of  bids,  '68»  749. 
Documents.    (Not  published  in  reports.) 
H.  Doc.  18,  39th  Cong.,  2d  Sess. ;  '71,  801. 
Ensrineers. 
Chief  of  Engineers. 
Reports,  '67,  44;  '68»  66;  '69,  57;  '70,  74;  '71,  86;  '72,  84;  '73,  92;  '78,  51; 
•79,  56. 
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WESTPOBT  (SanyatBCk)  HABSOSt  CONlf.-Oo&tiniied. 

E  ng^ineers — Continned. 
Engineebs  in  Charge. 
Mi\j.  D.  C.  Honaton,  1867-^0.    Reports,  '67,  451 ;  '68,  749;  •69,  410. 
Uai,  G.  K.'  Warren,  187(M— .    Reports,  '70.  444;  '71.  600;  '72.  900;  'TB*  1021; 

Aasistantb 
C»pt.W.'H.  Swift,  1887.    Report, '71,  801. 
H.  N.'Babcock.    Reports,  '71,  802;  '73,  1022. 
J.  P.  Cotton,  '79.  320. 
Esttmates.    (See  Plans  and  Projects.) 
Financial  Statements. 

•68,  749;  '69,  410;  '72,  84;  '73»  92,  1022. 
Operations. 
1897.  Sea-wall  at  Cedar  Point  oompleted  for  |1,000;  channel  ezoavated  to  4  feet 

depth.  '71,  801;  '73,  1022. 
18^--70.  Work  suspended ;  snnrey  made,  '67.  451 ;  '68,  749 ;  '70,  74,  444. 
1870-71.  Sea-wall  at  Cedar  Point  repaired;  snrvey  made,  '71,  86,  801,  802. 
1871-79.  Workiiispended;  snnreys  made,  '72,  84;  *73,  92,  1021;  '79,  320. 
Pliysicai  Ciiaraeterlstics. 
General  description,  '71,  802 ;  '78,  1021, 1022 ;  '79,  321.    Tidal observationB,  '73, 93, 
1022. 
Plans. 
By  H.  N.  Babcook,  1871,  for  repairs  and  protection  of  breakwater  and  ramoTiii£ 
loose  rock  in  channel;  estimated  cost.  $1,424,  '71,  803.    For  improving  oaiisl 
by  dredging  to  a  depth  pf  5  feet,  banking  np  and  nroapping  east  side,  building 
wall,  and  paving  both  banks;  estimated  cost,  ^,369,  or  without  paving, 
$20,010,  '71,  803;  '73,  1025. 
By  H.  N.  Baboock,  1873,  for  dredging  channel  60  feet  by  6  feet  deep  to  the  head  of 
navigation;  estimated  cost,  ^,000,  '73,  1022,  1025. 
Projects. 
By  Lieutenant-ColoDel  Anderson,  1827,  to  straiffhten  and  deepen  channel  inside  the 
bar  and  construction  of  a  canal  68  feet  by  4  feet  aoross  the  "  Qreat  Manh"  on 
west  side  of  river;  estimated  cost,  $6,128,  '71,  801 ;  '73,  1022. 
By  Major  Houston,  1867,  for  repair  of  breakwater  and  walls  of  the  canal ;  estimated 
cost,  $12,153,  '67,  44,  452. 
Surveys. 
1827.  By  Lieutenant-Colonel  Anderson,  '71,  801. 
1867.  Under  direction  of  Major  Houston,  '67,  451 ;  '70,  74,  444. 
1870.  By  H.  N.  Babcock,  '71,  802;  '72,  84. 
1872.  By  H.  N.  Babcock,  '73.  1021,  1022. 
1878.  In  progress,  '78,  51;  '79,  56,  321.    Bench-marks  described,  '73,  1023. 

[Li«  M.  M.] 


WHITE,  BI.ACK,  I^ITTLE  RED,  AlfD  ST.  FRANCIS  RITEB8, 

ARK.— IMPROVEMBNT  OV. 

Appropriations. 


Year. 


ii 


I 


II 

i 
SI 


18S8  (surTey) . . 
1888  (Surrey).. 
1887  (snrvey) . . 
1870  (allotted). 

1871 

1878 

1874 

1876 

1878 

1879 


$600 
*1,000 


$60,000  I 
10,000  i 


10,000 


10,000 

'so,  66o' 


$1,000 


$10,000 


$10,000 


40,000 
12,000 


Act 
Act 
Act 
'77, 

S' 
'74, 

'79, 

•79; 


ofMMchl 

of  July  4. 

of  Minh  3. 

488. 

58,877. 

57,492. 

i,63. 

i,89;   '77,80. 

115^968. 

116,968. 


*  For  Borvey  of  St.  Francia,  Black,  and  White  Rivera,  Ark.  and  Mo. 
Total  to  1879,  |d04,500. 
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WHITE,  BI.ACK,  I.ITTJLB  RED*  AND  ST,  FRAJVCU  RIVERS, 

ARK*-*Contmaed. 

Commeree* 

St,  ^^nois  Miver. 

Will  not  JoBtify  the  improvement,  '73,  477, 479. 
LtttU  Red  Biver. 

Benefit  of  improvement  '71,  364. 

Benefit  of  improvement,  '71,  965 ;  '76,  i,  627 ;  '77,  501 ;  '78,  662. 
Statistics,  '77,  501 ;  '78,  662;  '79, 966. 
Black  Bwer. 
Benefit  of  improvement  to  commerce,  '71, 376. 
Statistics,  '72,  380,  H.  Doc.  35,  45th  Cong.,  1st  Sees. 
Ensiiieers. 
Chief  of  ENOuniBRS. 
Ji^(frt8  an  White  River. '72,  55;  '73,  63;  '75,  i,  68;  '76^  i,  80:  '77,  80;  '78,  92; 

^79,  115,126.    BJack  River,  '72,  55;  '79, 118.    St.  Francis  River,  '72.  53,  56; 

'73,  56:  '76,  i,  80;  '77,  79;  '79, 115.    White  and  St.  Francis  Rivers,  '73,  67; 

'74,  i,  63 ;  '75,  i,  68.    White,  Black,  and  Little  Red  Rivers,  '70, 31, 66 ;  '71, 58, 

59;  '72,53. 
Ekodtbebs  in  Chabge. 
Lieut.  Col.  W.  F.  Raynolds,  1871-^73.    Imparts  on  White  River,  '71, 364 ;  '72,  374. 

Black  River,  '71,  374;    '72,  378.    St.  Francis  River,  '71,  366,  361;   '72,  343. 

Little  Red  River,  '71, 361.    White,  Black,  and  Little  Red  Rivers,  '71,  376;  '72, 

343. 
Col.  J.  H.  Simpson,  1873.    Report  on  St.  Francis  River,  '73,  476. 
Maj.  C.  R.  Soter,  1873-'79.    BeptniB  an  White  River,  '75,  i,  516;  '76,  i,  622;  '77, 

501;  '78,  661;  '79, 1082.    Black  River,  '73,  492;   '74,  i,  371;   '76,  i,  627;   '77, 

496. 
Maj.  W.  H.  H.  Benyanrd,  1879^—.    Bep&rte  on  White  River.  '79,  969.  H.  Doc.  35, 

46th  Cong.,  2d  Sess.    White  and  St.  Francis  Rivers,  '79,  968;  H.  Doc.  35,  46th 

Cong.,  2d  Sess.    Little  Red  River,  H.  Doc.  35,  46th  Cong.,  2d  Seas. 
Assistants. 
H.  L.  Koons.    Report  on  St.  Francis  River,  '71, 536. 
Justin  Straszer.    Beport  an  White  River,  '71, 374.    Black  River,  '71, 370.    Little 

Red  River,  '71,  3®. 
Aionso  Livefmoie.    Reports  on  White  River,  '71,  366;  '72,  375. 
J.  S.  Tennyson.    Report  on  White  Rive]^  '71,  366. 
J.  D.  MoKown.    Report  on  St.  Francis  River,  '73,  477. 
Clement  Smith.    Report  on  White  River,  '72, 374. 
D.  W.  Wellman.    Report  on  White  River,  '78,  662. 
A.  H.  Blaisdell.    Report  on  Black  River,  '72,  378. 
Estimates* 
White  Bfver. 
By  Lieutenant-Colonel  Raynolds,  for  the  removal  of  snags,  wrecks,  and  leaning 

trees,  $170,000,  '71,  366. 
By  Alonzo  livermoro,  for  the  construction  of  vring-dams  aad  removal  of  obstmo- 

tions,  $60,440,  '71,  370.    For  improvement  of  river  from  James  Fork  to  Forsvth 

by  wing-dams  and  removal  of  obstmotions,  |30,375;  from  Forsyth,  Mo.,  to  foot 

of  Bui£lo  ShoaU,  Ark.,  |70,846,  '72,  376. 
By  Major  Snteri  for  permanent  improvement  above  Jacksonport  by  a  system  of 

dikes  and  removal  of  snags,  |710,234.37, '  76^  i,  626.    For  improvement  at  Buffalo 

Shoals,  $10,000,  '78,  662,663. 
By  Mfgor  Benyaurd,  for  completion  of  improvement  at  Buffalo  Shoals,  $15,000, 

H.  Doc.  67,  45th  Cong.,  3d  Sees. 
White  and  St,  Ftande  Bieere. 
By  M%{or  Benyaurd,  Ibr  continuing  the  improvement,  $40,000,  H.  I>oc.  57,  45th 

Cong.,  3d  Sees. 
Black  Bwer. 
By  Lieutenant-Colonel  Raynolds,  for  removal  of  snags,  trees,  etc..  $50,968,  '71, 

374.   For  improvement  of  river  and  construction  of  snag-boat,  $110, 561, '  72, 378. 
By  A.  H.  Blaisdell,  for  removal  of  snags,  sunken  logs,  leaning  trees,  and  drift 

piles;  also  building  1,200  linear  feet  of  wing-dams,  ^,661,  '72, 381. 
By  Mi^or  Benyaurd,  for  improvement  of  river  by  removing  snags,  leaninff  trees, 

and  construction  of  3,500  feet  of  dams,  $80,800,  H.  Doc.  £,  46tn  Cong.,  2d  Sess. 
WhUe,  Black,  and  LUtle  Bed  Bwere. 
By  Lieutenant-Colonel   Raynolds,  for  snag-boat  and  running  expenses  for  6 

months,  $1.35,000,  '71,  377. 
Uttle  Bed  Biver, 
By  Lieutenant-Colonel  Raynolds,  for  removal  of  obstructions,  $38,065,  '71,  362. 
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WHITE,  BLACK,  LITTLE  RED,  AND  ST.  FRANCIS  RITEBS, 

ARK.— Continaed. 
Estimates— Continued. 
St,  Franda  River, 
By  H.  L.  KoonB,  for  the  improvement  of  the  river  from  the  month  to  Wittsboigh 
by  means  of  wing-dams  and  removal  of  obBtmctionB,  $53,229.76,  '71, 360. 
Financial  Statements* 
White,  Black,  and  Little  Red  Rivers,  '72,  53.    White  and  St.  Francis,  '73,  57,492; 
•74,  i,  63,372;  '75,  i,  68;  '76^  i,  627;  '77,  79,498;  '79,  115,968.    White,  above 
Jacksonport, '75,  i,  68;   '76,  i.80,627;  '77.80,502;  '78,92,662;   '79,115,126, 
969, 1082.    St.  Francis  River,  '72,  53. 
Operations* 


Year. 


White  fiiver. 


St.  Franfiis  Birer. 


White  and  St.  Fnneis 
Riven.  • 


Referenoes. 


1871 -'72 


1872-78 
1873-74 


1874-75 


1875-78 
1878-79 


481  snags,  151  trees,  and 
2  drift  piles  removed. 


'72,53,343. 


318  snags,  1,548  trees,  5 
drift  piles,  2  wrecks, 
and  9Bl  cubic  feet  or 
stone  removed. 

Clearing  channel  at  Buf- 
falo Shoals  of  bowlders. 

Removal  of  loose  rock . . . 


543  snags,  422  trees,  and 

8  drift  piles  remoTcd.    i 
Repairs  to  snag-  boat . . 
87  snags,  1,068  trees,  and 

1  drift  pile  removed.     < 
Nooperations '75,  i,  68,  516. 


'73,482. 
'74,  i,  372, 


'78,  661. 
'79,126.1082. 


Physical  Ciiaracteristics* 

White  River,  described,  '73,  477.    High  and  low  water,  '71,  372.    Oscillations,  "76^ 

i,  616. 
BJach  River,  described,  '72,  im.    Table  of  shoals,  '72,  382. 
8t,  Francis  River,  described,  '73,  477, 
UUle  Red  River,  floods,  '71,  363. 
Plans* 
White  River. 
Bv  Alonzo  Livermore,  for  construction  of  dams  and  removal  of  obstructions,  etc., 

*'72,  376. 
By  Major  Suter,  for  construction  of  dikes  and  removal  of  snags,  '76^  i,725. 
Black  River, 
By  Major  Benvanrd,  for  removal  of  snags  and  leaning  trees ;  also  construction  of 
3,500  feet  of  dams,  H.  Doc.  35,  46th  Cong.,  2d  Sess. 
St.  Francis  River. 
By  H.  L.  Koous,  for  improving  the  river  by  wing-dams  and  removal  of  obstruc- 
tions, '71,  360. 
By  Lieutenant-^Colonel  Raynolds,  for  dredging  in  place  of  wing-dams,  '71, 356. 
Little  Red  River. 
By  Lieutenant-Colonel  Raynolds,  for  removal  of  obstructions,  '71, 363. 
Private  and  Corporate  l¥ork. 
Crib-dam  erected  by  the  State  of  Arkansas  for  the  improvement  of  White  River, 
'71, 367.    Larffe  quantities  of  land  donated  by  the  State  of  Missouri  for  improve- 
ment of  the  Black  River,  '72,  380.    In  1870  the  State  of  Missouri  appropriated 
115,000  for  the  improvement  of  the  Black  River,  with  the  proviso  that  Arkansas 
should  provide  for  similar  improvement ;  Arkansas  failed  to  make  any  appro- 
priation, '72,  380. 
Projects. 
White  River. 
By  Major  Suter,  for  the  removal  of  snacs,  leaning  trees,  and  bowlders;  also  the 
construction  of  dikes,  '74,  i,  63;  '78,  92.    For  construction  of  7  spur-dikes  of 
stone  at  Buffalo  Shoals  and  the  removal  of  bowlders,  '78,  661. 
St.  F)ranci8  River, 
By  Colonel  Simpson,  for  removal  of  obstructions,  '73,  476. 

By  Major  Benyaurd,  to  cut  the  heavy  timber  along  the  banks  of  the  Upper  St. 
Francis;  estimated  cost.  |3,000,  '79,  968. 
White,  Black,  and  Little  Red  Rivers. 

By  Lieutenant-Colonel  Raynolds,  for  removal  of  obstructions,  '71, 377. 
White  and  St.  Francis  Rivers. 
By  Major  Suter,  for  removal  of  snags  and  leaning  trees,  '73,  492. 
Surveys. 
1836.  Of  Black,  White,  and  St.  Francis  Rivers,  ordered  by  act  approved  July  4, 1836. 

Of  Black  and  White  Rivers,  ordered  by  act  approved  March  3,  1837. 
1870.  Of  the  St.  Francis,  Cache,  Little  Red,  White,  and  Black  Rivers,  ordered  by 
act  approved  July  11, 1870,  '70,  31,66. 
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WHITE,  BI^CJK,  I.ITTI.I:  BEB,  AND  ST.  FRANCIS  BIFEBS, 

ABK.— Oontinaed. 

Survevs— Continued. 
l^^O.  Examination  of  the  St.  Francis  River  by  H.  L.  Koons.    Report,  '71,  356. 
1870.  Examination  of  the  Little  Red  River  by  Justin  Straszer.    Report,  '71,  362. 
1870.  Examination  of  the  White  River  by  Alonzo  Livermore,  from  Forsythe,  to 

Jacksonport.    Report,   '71,  366.    By  Justin   Straszer,   below  Dnville  Bluff. 

Report,  '71,  370. 

1870.  Of  White  River  fiom  Buffalo  Shoals  to  mouth  of  James  Fork,  Mo.,  by  Alonzo 
Livermore.    Report,  '72,  374. 

1871.  Of  Black  River,  by  A.  H.  Blaisdell.    Report,  '72,  378.    Of  St.  Francis  River 
from  Greenville  down,  '72,  56. 

1872.  Examination  of  the  St.  Francis  River  by  J.  D.  McKown.    Report,  '73,  477. 
1877.  Of  White  River  at  Buffalo  Shoals  by  D.  W.  Wellman.    Report,  '78, 662. 
1879.  Of  Black  River  by  J.  D.  McKown,  H.  Doc.  57,  45th  Cong.,  3d  Sess. 

1879.  Of  Black  River,  Ark.,  ordered  by  act  of  March  3, 1879 ;  assifinied  to  Major 

Benyaurd, '79, 118.  o  -« 

Map. 
Of  BuftSklo  Shoals,  White  River,  '78,  662. 

[E.  A.  C] 


1¥HITE  BITEB,  IND.— Impboyembnt  of. 

Appropriatloii. 

1879,  $25,000,  '79,  148. 
Commerce. 

Benefit  of  improvement,  '79,  1454. 
Enffineers. 

Chief  of  Enoikxbbs. 

Reports,  '78,  109;  '79, 148,  149. 
Enginbkb  in  Charge. 
Maj.  J.  A.  Smith,  '78,  109.    Report,  '79,  1454. 
Projects. 
By  Major  Smith,  1879,  for  improvement  from  the  Wabash  to  Portersville  on  the 
East  Fork  and  Falls  on  the  West  Fork,  by  removing  snass  and  deepening  chan- 
nel by  means  of  jetties,  wing-dams,  and  dikes,  at  an  estimated  cost  of  |150,000, 
'79,  148,  1454. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  including  East  Fork  to  new  bridge, 
near  Bedford,  and  West  Fork  to  town  of  Gospon,  ^78,  109. 

1879.  Examination  completed,  '79, 149. 


1¥H1TE  BIVEB  HABBOB9  MICH.— Improvement  of. 

Appropriatioiis. 

1867 157,000, '67,25. 

1869  (allotted) 44,550,  '69,  22. 

1870 20,000, '70,  41. 

1871 20,000,  '71,  39. 

1872 10,000,  '72,  37. 

1873 7,000, '73,  38. 

1874 10,000,  '74,  i,  44. 

1875 10,000, '75,  i,  48. 

1876 5,000, '76^i,  36,  101    '77  107,910. 

1878 12,000, '78,122,  1207. 

1879 7,500, '79,  163. 

Total  to  1879 $203,050. 

List  of,  1867  to  1874,  '74.  i,  182;  1867  to  1876,  '76,  ii,  482;  1867  to  1879,  '79,  1614. 
Commerce* 
Harbor  of  refuge,  importance  as,  '66^  iv,  144 ;  '76,  ii,  484.    Commercial  importance 

of  harbor,  N66»  iv,  144;  '68,  129;  '76^  ii,  484.    Benefits  of  improvement,  '66»  iii, 

34;  '68,  128.    Lnmbering  and  manufacturing  interests,  '66,  iv,  144. 
Statistics,  '67, 112;  '68. 128;  '69,  91;  '70,  135;  '71,  144;  '72,  188;  '73,  270;  '74, 

1,  182;  '75,  i,  251;  '76»  ii,  483;  '77,  910;  '78,  1207;  '79,  1614. 
Contracts. 
1867.  T.  8.  White,  materials,  '67,  59, 112.    Carkin  &  Kimball,  materials  and  labor, 

'67,  59,  112.    B.  N.  Gere,  materials,  '67,  59,  112.    Fox  &  Howard,  dredging 
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UnHlTS;  BITEB  HABBOB,  MICH.— Continaed. 

Contracts^Contiimed. 

per  oabic  yard,  38  cents,  '67,  59,  112.-1871.  C.  FitzBimmonB,  materials^  '71, 
144.— 1873.  Agreement  with  E.  C.  Cook  &  Bro.,  materials,  * 73,  289.-1875.  T. 
L.  Roeser  &  Co.,  materials  and  labor,  '75, 1,  250.-1876.  With  Chicago  Dock 
and  Dredging  Company,  for  materials  and  labor;  with  James  Corlett,  for  pitr 
extension.  '79,  1613. 
Abstracts  of  bids,  '71,  144:  '75,  i,  250:  '79,  1615. 
Abstracts  of  contracts,  '67,  69, 112;  '68,  129;  '71,  144;  '75,  i,  250. 
JBoyiiieers. 
Chikf  of  Engineers. 
Reports,  '66,  ui,  13,  34;  '67,  25;  '68,  34;  '69,  31;  '70,  41;  '71,  39;  '72,  37;  '73, 
38;  '74,  i,  43;  '75,  i,  48;  '76*  i,  101;  '77,  106;  '78, 121 ;  '79, 163. 
Enoinssbs  in  Charge. 
Maj.  J. B. Wheeler,  1866-^69.    Reports,  '66,  iv,  143;  *67,  111;  '68,  128.    ExtrB4* 

from  report,  '76,  ii,  484. 
Capt.  F.  U.  Farquhar,  1869-72.    Reports,  '69,  90;  '70, 133f;  '71,  143;  '72,  179. 
Capt.  S.  M.  Mansfield,  1872-'—.    Reports,  '72, 186;  '73, 269 ;  '74,  i,  190 ;  '75,  i,  850; 
'76*  ii,  481;  '77,  910;  '78,  1206;  '79,  1613. 
Assistant 
Capt.  A.' Mackenzie.    Reports,  '67,  111 ;  '68, 128. 
Estimates.    (See  also  Plans  and  Projects.) 
By  Major  Wheeler,  1866,  for  a  levetted  cut,  1170,530.80,  '66;  i.  13,  ir,  144,  145,  155; 

'67,  25,  111 ;  '68,  129;  '74,  i,  181,  182;  '76^  ii,  482,  484. 
By  Captain  Farqnhar,  additional  for  completion,  |50,000,  '69. 91 ;  '76^  ii,  482.    187L 

Additional  for  dredging,  |10,000,  '71,  39,  144 ;  '76^  ii,  m. 
By  Captain  Mansfield,  1873,  pier  extension,  dredging,  and  repairs,  $58,000,  '73,  38, 
270:  '76^  ii,  483.    1874.  IV>r  completion,  S49,525.e0,  '74,  i,  44 ;  '76, 11,  483.     1876. 
Additional  to  complete  project,  $34,525.60,  '76,  i,  101,  ii,  483,  484;  $81,891.56, 
'76,  ii,  482;  '77,  107,  910;  $17,3&1.56,  '79,  163. 
Kxpenditnres*    (Bee  also  Financial  Statements.) 
Proportionate  amount  for  dredging  outfit,  $8,000,  '70,  134. 
$19,333.43,  '76,  ii,  483. 
riiiancial  Statements. 
'66,  ui,  13,  :M,  iv.  155;  '67,  25:  '68,  34,  129;  *69,  31 :  '70;  41, 133, 135:  '71,  39,  144; 
'72,  37,  180,  18H;  '73,  38,  270;  '74,  i,  44. 182;  '75,  i,  48,  251;  '76^  i,  101,  ii,  484; 
'77,  107,  911 ;  '78,  122,  1207;  '79,  163,  1615. 
Operations* 


For  repairs,  1873-^ 


Year. 


lM7-*08 

1868-60 
1860 -'70 

1870-71 
1871 -"72 
1872 -'78 


1873-74 
1874-75 

1876-76 

1876-77 
1877-78 
1878 -*70 


Korthtide.        Soathdde. 


I 

i 


L./t 


600 

266 
200 


L,/t. 


600 

286 
200 


i.A 


ISO 


I 


L./L 


06 


L,A' 


a  yd*, 
106,877 


852 


150 


50 


Dredg. 
lag. 


64,067 


20,680 


13.670 


12,480 
8.580 
0,150 


Bemarks. 


1,000  linear  feet  pile  reret* 
ment  bailt;  oonneottoa  be- 
tween White  Lake  and 
Lake  Michigan  made. 

Harbor  in  bad  condition;  a 
few  Biles  driren. 

DredguiK  outfit  bonsht :  pile 
driver  Dollt;  110  feet  pile 
revetment  bnilt. 


Work  by  hired  labor 

Dtedcdngatmoenta  peronbic 
yaM  by  United  Statea  appa- 
ratna ;  repairs  by  hired  labor . 

Repairs 

....^do 


Sand  fences  and  sheath  pllinff 
built  by  hired  labor. 

Bepairs;  wreck  removed 

Repairs 

....:!do 


70,  41,  158;  '74,  U 
ih;  76,i4g5! 

•Tl,  80^  14S{  nA,  t 

78,  87,  17»;  Td,  i, 

73,  88,  260:  *74,  i. 
181:  '76.11,483. 

'74,  L  181,  188. 
75.1,  48,  250;  76, 

i<483. 
76,1,101,11.  481. 

77, 106.  on. 

78,  121«  1206. 
'79, 168, 1618. 
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WHITE  BITISR  HABBOB,  SaCH.— Continued. 

OperatloiB»— Continned. 

Contract  work  compared  with  work  by  hired  labor,  '69,  90 :  '70,  134.  Piles,  cost 
of  driving,  *70, 134 ;  '71, 143.  Damages  to  the  north  pile  pier  by  a  coUidrng 
yeasel,  '77,  910.  Histoxy  of  the  work  to  1875,  '76,  ii,  484:  to  1874,  '74,  181 :  to 
1878,  ^79,  1614. 

AbstraotB  of  materials  nsed  and  work  done,  '67, 112;  '68, 129;  '70,  134 ;  '71, 143, 
144*  '72  180, 
Physical  Cbaracterlstles. 

Lake  Michigan ;  river  currents  in  general,  '76,  ii,  487.    General  characteristics  of 
White  Siver  and  Lake,  '66^  iii,  13,  iv,  143, 144;  '67,  112;  '73,  270;  '76,  ii,  484. 
Advance  of  shore  line  from  survey  of  1871  to  1873,  202  linear  feet  on  the  north 
side  and  26  linear  feet  on  the  sonth  side  of  harbor  piers,  '73,  270. 
PrlTate  and  Corporate  Work* 

Two  parallel  slab-piers,  125  feet  apart,  of  nneqnal  length,  channel  carrying  5  feet 
of  water.    No  improvement  at  this  point  was  recommended ;  entrance  blocked 
by  a  wreck,  '66^  lii,  13,  iv,  143, 144 ;  '76^  ii,  484. 
Projeets.    (See  also  Estimates.) 

By  Migor  Wkeeler,  1866,  cnt  1,200  feet  south  of  old  entrance,  200  feet  wide,  con- 
necting the  12-foot  curves  in  Lake  Michigan  and  White  Lake,  sheet  pile  pro- 
tection and  crib  piers;  estimated  cost,  $170,530.80,  '66^  iii,  13,  iv,  144, 145;  ^67, 
HI;  '6a  34;  '74,  i.  180;  '76^  ii,  482. 

By  Capt.  S.  M.  Mansfield,  1873,  pier  extension,  dredging,  and  repairs,  '73,  38,  270; 
'76,  ii,  486, 487.    B^mS  of  Plans  and  Projects,  ^6^  ii,  482. 
Snwweju. 

1866.  Directed  by  Miyor  Wheeler,  made  by  Assistant  Casgrain,  '67,  111 ;  '76,  ii,  484. 

1968.  Directed  by  Major  Wheeler.  '76,  ii,  485. 

1869.  Diref  ted  by  Captain  Farquhar,  '76,  u,  485. 

1871.  Directed  by  Mi^or  Mansfield,  '76,  ii,  485,  486. 


WICKFOBD  HABBOB,  B«  1.— Impbovemknt  of. 

Appropriations* 

1873 $5,000, '73,  89. 

1874 5,000, '74,1,  99. 

Commerce* 

Commercial  advantages  of  Wickford,  '73,  973,  975.  Petition  of  cituEens  asking  for 
removal  of  rocks  and  for  erection  of  light-house,  '75,  ii,  292.  Steamer  ]S>lus 
wrecked  on  James'  Iiedge,  '76^  i,  208. 

Statistics,  '73,  972,  974;  '74,  ii,  240;  '76,  i,  208. 

Contracts. 

1873.  With  Thomas  J.  Hill,  for  dredging  11,213  cubic  yards,  at  40  cents,  '73,  972; 
'74,  ii,  239. — ^1874.  An  agreement  wiui  J.  Van  Patten  fbr  dredging  13,574  cubic 
yards,  at  18  cents;  also  with  J.  Waters  &  Co.,  for  removal  of  van  Buren  Bock, 
'75  ii  291. 
Abstract  o^  bids,  '73,  972. 
Eiii:lneers« 
CHIBr  OF  Enoiniesrs. 

Reports,  '72,  85;  '73,  88;  '74,  i,  99;  '75,  i,  109;  '76^  1,  49. 
Engineer  in  Charge. 
Mai.  G.  K.  Wanen,  187^76.    Beports»  '73,  972;  '74,  ii,  239;  '75,  ii,  291;  '76^  i, 
208. 
Assistant 
H.  N.  Babcock,  1872.    Eeport, '73,  974. 
Financial  Statements. 

•73,  89,  972 ;  '74,  i,  99,  ii,  240;  '75,  i,  109,  ii,  292;  '76^  i,  50,  208. 
Operations. 
1873-74.  11,213  cubic  yards  dredged ;  rock  removed,  '74,  ii,  239. 
1874-^5.  13,574  cubic  yards  dredfi^;  rock  removed,  '75,  ii,  291. 
187&-76.  Dredging  to  widen  channel,  '76;  i,  208. 
History  of  operations,  '75,  ii,  292. 
Pbysleal  Cnaracterlttlcs. 
Site  described,  '73,  88,  973.    Presence  of  rocks  and  shoals,  '73,  973.    Tides,  '73^ 
974,  976. 
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iriCKFOBD  HABBOB,  B.  I.— Continned. 

Private  and  Corporate  liVork. 

Constraotion  of  a  wharf  and  dredging  of  the  channel  undertaken  by  piiTate  enter- 
prise, '73,  973. 
Project. 
By  Maj.  G.  E.  Warren,  for  dredging  and  the.  removal  of  rock ;  estimated  to  cost 
$25,000,  '73,  972,  974. 
Purvey. 
187-2.  By  H.  N.  Baboook.    Report,  '73,  974. 


I^ICOMICO  BITEB,  MD.— Impeovemknt  of. 

Appropriations. 

1872 15,000, '72,  67,  685. 

1873 5,000,  '73,73,766. 

1874 5,000,  '74,  i,83,ii,25. 

1875 5,000,  '75,  i,87,ii,68. 

1876 5,000,  '76,  i,  64,  289. 

1878 5,000, '78,  65,453. 

1879 3,000, '79,  77,504. 

Total  to  1879 $33,000. 

Conunerce. 

Statistics,  '71,  623;  '72.  686;  '73,  766;  '74,  ii,  25;  '75,  ii,  70;  '77,  284;  'TQ.  453; 
'79,  504. 
Contracts. 
1872.  J.  H.  Teemeyer,  dredging,  at  28  cents  per  cubic  yard,  '73,  765,  766.— :1874.  G. 
W.  Parsons,  dredging,  at  S2  cents  and  22  cents  per  cubic  yiurd,  '75,  ii,  71. — 1878. 
6.  H.  Ferris,  dredging,  at  17^  cents  per  cubic  yard,  '79,  o04. 
Abstracts  of  bids,  '73,  7&;  '75.  ii,  71 ;  '79,  504. 
Enirineers. 
Ghibf  of  Enginiebrs. 
Eeports,  '71.  76;  '72,  67;  '73,  73;  '74.  i,  82;  '75,  i,  87 ;  '76^  i,  63 ;  '77.  59;  '78^ 
65;  '79,77. 
Enoinbers  in  Charge. 
Mi^.  William  P.  Craighill,  1871-'-.    Reports,  •71,  620,  621 ;  '72,  685;  '73,  765; 

•74,  ii,  24;  '75,  ii,^;  '76.  i,  288;  '77,  282;  '79,  502. 
Capt.  Charles  B.  Pmllips,  in  temporary  charge,  1878.    Report,  '78,  451. 
Assistants. 
William  Popp.    Report,  '71,  622. 
Capt.  C.B.  Phillips,  '72.  66;  '76,  i,  289;  '77,  283. 
Henry  Bacon.    Report,  '75,  ii,  68. 
Estimates* 


By  William  Popp,  1871,  for  dredging  channel  75  feet  wide  by  7  feet  deep  fh>m  the 
bridge  to  head  of  navigation,  and  building  dikes.  $17,000,  '71,  622,  623.  In- 
creased by  M^or  Craighul  to  $20,000,  '72,  67 ;  '74,  ii,  24.    For  annual  dredging, 


$2,500,  '74,  ij  82,  ii,  25. 
By  Mi^or  Craighill.  causes  for  large  increase  of  original  project,  '79,  503.    In  1879, 

to  complete  existing  pi-oject,  $7,000,  '79,  504. 
Financial  Statements. 
'72.  67,686;  '73,  73,  766;  '74,  i,  83,  ii,  25;  '75,  i,  87,  ii,  68;  '76,1,  64,  28d;  '77.  60, 

283;  '78,  65,  453;  '79.  77,  504. 
Operations. 
History  of,  from  the  commencement  to  1879,  '75,  ii,  69;  '79,  502. 
1872-^73.  Channel  dredged  about  25  feet  wide  by  5  feet  to  7  feet  deep,  and  four-flflhs 

of  a  mile  long,  from  the  bridge  through  the  shallowest  part  of  the  river,  *7d, 

73,  765,  766. 
1873-74.  Operations  suspended,  '74,  i,82,ii,25. 

1874-75.  12,547  cubic  yards  of  material  dredged  under  contract,  '75,  i,87,ii,68. 
1875-76.  Dredging,  and  1,636  feet  of  dikes  built,  '76,  i,  64, 289. 
1876-77.  Operations  suspended,  '77,  59, 283. 
1877-78.  Repairs  to  dikes;  dredging  in  channel  and  basin;  16,147  cubic  yank 

remove^  '7^  65,  452. 
1878-79.  Repairs  to  dikes  and  dredging,  '79,  77, 504.    Beneficial  results,  '79, 504. 
Physical  Ciiaracteristics. 
Described,  '71,  622;  '75,  u,  69. 
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WICOMICO  RITfiJBy  HID.— Continaed. 

PrlTate  aod  Corporate  l¥ork. 

2,700  feet  of  dikes,  built  by  the  citizens,  '71,  623;  '72,  67,  M&,-  '73,  73,  766:  '74,  i, 
82,  ii,  24;  '75,  ii,  69;  '7.6,  i,  289. 
Projects. 


Modification  of  original  project  in  1B7(),  for  channel  50  feet  by  5  feet,  '77,  59, 
282 ;  in  1«79,  modified  to  65  feet  by  7  feet,  '79.  503. 
Survevs. 
1871.  Under  direction  of  Migor  Craighill,  by  William  Popp,  '71,  76,  620.    Report, 

'71,  621. 
1878.  Under  direction  of  Major  Craighill,  '78,  65,  452. 

[C.  C] 


iriCOMICO  RITEB  (I^ITTIiE),  VA.— Survey  of. 

Commerce. 

Benefit  of  proposed  improvement,  '75,  ii,  144,  146. 
En^neers. 
Chief  of  Engineers. 

Report,  '75,  i,  95. 
Engineer  in  Charge. 

8.  T.  Abert,  U.  S.  C.  E.    Report,  '75.  ii,  142. 
Assistant. 
John  B.  Dancklee.    Report,  '75,  ii,  145. 
Physical  Characteristics. 

General,  '75,  ii,  142, 143.    Bar  at  month  of  river,  '75,  ii,  145. 
Plans. 
By  8.  T.  Abert,  for  a  pile  Jetty,  2,600  feet  in  length ;  for  dredffinga  channel  150  feet 
in  width  and  7  feet  in  depth,  at  an  estimated  cost  of  $30,5SS.    For  a  canal  uniting 
Great  and  Little  Wicomico  Rivers,  4,480  feet  long,  15  feet  wide  on  the  bottom, 
and  5  feet  deep  at  mean  low- water,  at  an  estimated  cost  of  |57,300,  '75,  ii,  143, 
144, 145. 
Surveys. 
1849, 1856.  Included  in  Coast  Survey,  '75,  ii,  142. 

1674-75.  By  John  B.  Duncklee,  a  survey  of  the  mouth  of  Little  Wicomico  River 
and  of  a  proposed  line  for  a  canal  uniting  Great  and  Little  Wicomico  Rivers. 
Report, '75,  li,  142, 145. 


iniil^AMBTTE    AND    COI^mVEBIA   BITEBS,  from  Porttand, 

Oreg:.,  to  the  Sea.— Improvement  of. 

Appropriations. 

1866,  Lower  Willamette $15,000.    Act  of  June  23, 1866 ; '66,  ii,  36. 

1867,  Lower  WiUamette 30,000,  '67,  50. 

1868,  Lower  WiUamette  (allotted) 21, 000,  '68,  73. 

1869,  Lower  WiUamette  (aUotted) 13, 365,  Act  of  April  10,  1869. 

1870,  Lower  WiUamette 31,000,  '70,  83. 

1872,  Lower  WiUamette 50,000,  '72,  96,  984. 

1873,  WiUamette  and  Columbia 20,000,  '73,  1119. 

1874,  Willamette  and  Columbia 20,000,  '74,  i.  117. 

1876,  Willamette  and  Columbia 20,000,  '75,  i,  125,  ii,  755. 

1876,  Willamette  and  Columbia 20, 000,  '76,  i,  36, 115,  ii,  652. 

1878,  Willamette  and  Columbia 30, 000,  '78,  i,  137. 

1879,  WUlamette and  Columbia 45,000,  '79,  181. 

1878.  Mouth  of  Columbia 5,000,  '79,  182,  1791. 

1879.  Mouth  of  Columbia 5,000,  '79, 182. 

Totaltol879 $325,365. 

Statements  of  appropriations,  '75,  ii,  755 ;  '77,  1004 ;  '78,  1323. 
Commerce. 

Lower  Willamette. 
Commercial  importance  of  Portland,  '66,  iv,  329;  '71,  900;  '72,  987.    Benefit  of 
improvement.  '67,  507:  '68,  873;  '69,  470;  '70,  509;  '79,  1829.    Extensive  fire 
in  Portland,  1872;  20  blocks  burned,  '73,  1117;  '74,  ii,  352,  362.    Table  of  dis- 


588  INDEX  OF 

ini^LAZriETTi:  AltO  COI^UMBIA  RITEBS— Continaed. 

Commerce — Continaed. 

tances  from  Portland  to  varionB  points  on  the  Willamette  and  Colombia  Rivers. 

'75,  ii,  756, 781.   Shipping  interests  constantly  increasing,  '75,  ii,  751 :  '79, 18^, 

Statistics,  '66^  iv,  329;  '70,  900;  '72,  987;  '74.  ii.  354 ;  '75,  ii,752,  753,754;  '76, 

ii,  652;  '77,  1004,  1045;  '78, 1323,  1324,  1337;  '79,  1829. 

Xotper  Columbia, 

Rapid  increase  of  commerce,  '71,  900 ;  '75,  ii,  749.    Only  one  yessel  lost  since  the 

tug-boat  service  was  established  (1869),  '75,  ii,  749. 
Statistics,  '75,  ii,752,  753,  754;  '76»  ii,  652;  '77,  1004,  1006,  1045;  '78,  1323, 
1337;  '79,1829,1853. 
Contracts* 

WillameUe  and  Columbia. 
1878.  Bailey  db  Taylor,  Aunishing  steam -tag,  '78, 1325.    Wilson  Bros.,  famishing 

steam  tug,  '78,  1325;  '79,  1831. 
Abstracts  of  bids,  '73, 1119;  '78, 1325. 
Abstracts  of  contracts,  '78,  1325;  '79,  1831. 
Lower  WUlametie. 
Proposals  for  dredging  advertised;  only  one  bid  received;  too  high;  readver- 
tised;  no  bids  receivedL  '67,  50,  506:  '68,  873.    Agp^ment  made  vrith  the  city 
of  Portland  for  nse  of  their  dredging  apparatus  free  of  charge,  the  United 
States  to  keep  it  in  repair,  '67,  50,  506. 
EnviDeers* 

Chief  of  Engineers. 
Reports,  '66,  iu,  26:  '67.  50;  '68,  72;  '69,  63;  '70,  83;  '71,  96;  '72,  95;  '73, 
lOrf^;  '74.  i,  117;  '75,  i,  124;  '76,  i,  114;  '77,  122;  '78,  138;  '79.  180,  183, 1863. 
Letter  of  instractions  from,  to  Migor  Williamson,  '66,  iv,  331 ;  '68,  876. 
Board  of  Engineers. 
The  Board  of  Engineers  for  the  Pacific  Coast  convened  at  Portland,  Orcffi.,  in 
Angnst,  1876,  to  consider  and  report  upon  the  project  of  Mig.  J.  M.  Wilson 
for  improvement  of  the  Willamette  and  Colombia  Rivers  from  Portland, 
Oreg.,  to  the  sea.   Recommended  further  surveys  and  examinations,  '77,  1019. 
Reconvened  at  San  Francisco,  Cal.,  January  17, 1877,  and  recommended  (1)  to 
close  the  channel  on  the  south  side  of  Swan  Island  by  a  dike  7,000  feet  Jong, 
running  from  the  upper  end  of  Swan  Island  to  the  south  shore ;  estimatMl 
cost,  $51,000;  (2)  to  close  the  Willamette  Slongh,  except  a  channel  100  feet 
wide  in  the  middle,  the  sides  of  channel  to  be  protected  by  cribs;  eetimsted 
cost,  $28,000;  (3)  to  close  Coon  Island  Slough  oy  a  dike  running  from  San- 
Vic's  Islaaid  to  Coon  Island,  the  head  of  the  latter  to  be  revetted ;  construc- 
tion of  a  dike  from  Nigger  Tom  Island  to  the  main  shore  above  the  month  of 


Columbia  Slough,  the  nead  of  Nigger  Tom  Island  to  be  revetted,  and,  If  ne- 
cessary, a  dike  from  its  lower  end  into  the  Columbia  River  for  a  distance  of 
600  feet;  estimated  cost,  $100,9r)0;  (4)  to  construct  two  dikes  across  St.  Helen's 
Bar  on  each  side  of  the  present  ship-channel;  about  half  a  mile  below  the 
lower  end  of  Sauvie's  Island,  the  dikes  to  be  each  950  feet  long,  flaring  at  the 
upper  end  to  a  width  of  800  feet  and  narrowing  to  300  feet  at  lower  end ;  esti- 
mated cost,  $87,000,  '77, 1019-1025.    Report,  '77,  1019. 

(Lieutenant-Colonels  Alexander  and  Stewart  and  Mt^ors  Mendell  and  Wilstm.) 

Major  Wilson  coincides  with  views  of  board  except  in  vefesence  to  dosing  the 
South  Swan  Island  Channel,  '77,  1025. 

Recommendation  of  Board  of  Engineers  approved  by  the  Chief  of  Engineeis, 
'77, 1026. 
Ekginebrs  in  Charob. 

Mai.  R.  S.  Williamson,  1866-^1.    Reports,  '66^  iv,  327;  '67,  506;  '68,  872 ;  '69, 
468,  472 ;  '70,  50^ ;  '71,  904.    Letters  to  the  Chief  of  Ennneers,  *67, 511, 513. 

Maj.  H.  M.  Robert,  1871-73.    Reports,  '71,  898^  899;  '72,  982,  988;  '73,  1116, 
1123; '74,  ii, 362. 

M^j.  N.  Michler,  1873-75.    Reports,  '74,  ii,  351,  355;  '75^  ii,  730,  737;  '76^  ii, 


Mai.  John  M.  Wilson,  1875-78.     Reports,  '76,  ii,  646,  649 ;  '77, 1001 ;  '78,  1319; 

'79,  1787, 1791. 
Mi^.  G.  L.  Gillespie,  1878-'—.    Reports,  '79,  1825,  185:3,  1864. 

A  S81STA197S 

Lieut.  W.'  H.  Heuer.    Reports.  '66,  iv,  328 ;  '69,  478. 

Frank  H.  West.,  '68,  874;  '69,  496;  '72,  993. 

R.  B.  Randall,  '73, 1118 ;  '74,  ii,  :i55. 

Lieut.  A,  H.  Payson.    Report,  '79,  1869. 

D.  W.  Taylor,  '79, 1869. 

Robert  A.  Habersham.    Report,  '77,  1007. 
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WIULAJHETTE  ANP  GOMJDmMlA  RITBIM-Ccmti&iied. 

Estimates* 

Lmoer  Willamette, 
By  Lieatenant  Hener,  for  dredging,  |30,000,  '66»  iii,  36. 

By  Mi^or  Wiliiamsonl  additional  for  completion,  125,000,  '67,  51.    1870.  For  com- 
pletion of  work  at  Swan  Island,  |26,000,  '70^  509. 
WUtamette  and  Columbia. 
By  Midor  Wilson,  1876,  for  closing  channel  north  of  Swan  Island,  $148,900,  '76, 
ii,  646,  651.    For  pwrtiaUy  closing  WUlamette  Slongh,  |29,910,  '76,  ii,  647,  651. 
For  closing  Coon  Island  Slongh,  with  accessory  dikes,  $67,550,  '76^  ii,  648.    For 
removing  a  part  of  Warrior  Rock,  with  accessory  dikes.  $52,900,  '76,  ii,  650, 
651.    Total  for  improving  the  Willamette  and  Columbia  luvers  £rom  Portland, 
Oreg.,  to  the  sea,  |31»,526,  '76,  ii,  651. 
By  M^or  Wilson,  1^6,  for  closing  the  channel  on  south  side  of  Swan  Island, 

$87,000,  '76,  ii,  647,  651. 
By  Board  of  Engineers,  1877,  for  a  dike  across  channel  on  south  side  of  Swan 
Island,  $51,000,  '77,  1021.    Closing  Willamette  Slongh,  except  a  channel  100  feet 
wide,  $28,000,  '77,  1022, 1025.    For  closing  Coon  £land  Slouffh,  revetment  of 
Coon  Island,  a  dike  from  the  upper  end  of  Nigger  Tom  Island  to  main  shore ; 
also  a  dike  irom  lower  end  of  Nigger  Tom  Ishmd  to  deep  water  in  the  Colum- 
bia, $100,a50,  '77, 1(^.    Two  dikes  across  St.  Helen's  Bar,  each  950  feet  long, 
$87,000,  '77, 1025.    Total  estimate  as  approved  for  improvement  of  the  Willa- 
mette and  Columbia  Biveis  from  Portland,  Greg.,  to  the  sea,  $298,974,  '77, 122, 
1025. 
ISxpenditares* 
Lower  WiUam^te, 
lh68.  Repairs  to  dredging  apparatus  furnished  by  city  of  Portland,  $9,375.93, 

'68.  872 
1870.  RepalrB  to  dredge,  $3,215.39^  '70,  .508. 
1873.  Repairs  to  dredge,  $3,016.48,  '73, 1117. 
Willamette  and  ColwMa. 
1878.  Repairs  to  United  States  dredge,  $2,500,  '78,  1322. 
Finaneial  Statemeiits. 
Lower  Columbia,  '79,  182, 1853.    Lower  Willamette,  '67,  51, 507 ;  .'68,  73, 873, 874 ; 
'69,64,471,473:  '70,83,508,509;  '71,97,901,904;  '72,96,983;  '73,107,1118. 
WUlamette  and  Columbia,  '74,  ii,  363;    '75,  i,  125,11,755;    '76,  i,  115,  ii,  652; 
•77,  123,1006;  '78,  137,1324;  '79,  181,1831. 
Operations* 

Lower  WUlamette. 


Year. 


Bndging. 


BemarkB. 


Betewces. 


1887 -'08 

im8-'e9 
18»-*70 
1870 -"71 
1871 -'72 

1872 -'78 

1878 -'74 


Cub. 


80,840 
13,887 
2Me5 
27,258 

17,800 


Work  done  by  hired  labor  with  appsnitiis  fimlthedby  the 
citT  of  Poruand ;  repaln  to  dredge. 

Work  done  hy  hired  labor;  81  anagn lemoTed 

27  snage  removed ;  work  dime  by  mred  labor 

Snags,  trees,  eto.,TeiiioiTed 

Swan  Idaad  Cut  emnpleted ;  dredged  to  17  feet  at  low-water ; 

snags  removed. 
6  spar  buoys  placed  in  position  at  Swan  Islsnd  Cut;  United 

States  dredge  completed. 


'60,72,872. 

'69,400,471. 

'70,!i08. 

'71,888,804. 

'73,1U«;  Tdjii, 

758. 
^74,11,852.882: 

•76,  U,  768. 


Wtttamette  aad  CohmMa, 


WiUamette. 

Gdnmbia. 

Benarks. 

Year. 

Dredging. 

Dredging. 

1874 -'75 
1875-70 

Oub.ydt. 
18,460 
11,200 

21,285 
10,805 
27,395 

15,402 

A  obsmiel  scraped  throngh  Hog's  Back  Bar  . . 

'76, 11,  758. 
'77, 122, 1002. 

1870 -'77 

1877  -*78 

14,820 

BsD^rsto  TTnited  States  dredire 

'78',  1319, 1820. 

1878-79 

do '. 

'79,  1788,  1826. 
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Operations— <?ontiiiTied. 
1873-74.  Dredge  and  dump-scows  built  by  the  United  States  to  he  used  on  the 
Willamette  and  Columbia  Rivers,  '74,  ii.;i51.    Dam  constmcted  across  the  nar- 
rowest part  of  Percy's  Slongh  between  Percy's  and  Bybee's  Island,  '75,  ii,  736. 
The  dam  washed  away,  '75,  ii,  736. 
Physical  Characteristics* 
Lwoer  Columbia, 
Higher  than  the  Willamette  during  the  summer  months,  '66,  iv,  tt28.    Difference 
between  high  and  low  water.  '66^  iv,  390;  '75,  ii,  735.    Erosion  of  shore  at 
Point  Adams,  mouth  of  the  Columbia,  200  feet  toward  Fort  Stevens,  '75,  ii,749 ; 
at  Sand  Island,  '77,  1003.    Comparison  of  the  entrance  1o  the  Columbia  River 
with  the  entrance  to  New  York  Harbor,  '75,  ii,  748;  '78, 1003.    Increased  height 
of  Hog's  Back  Bar  from  1868  to  1873,  11  ieet,  '73,  1118.    Peculiar  character  of 
tides  on  the  western  coast  of  the  United  States,  '75,  ii,  756.    Quicksand  bottom 
at  St.  Helen's  Bar,  '76^  ii,  633.    Velocity  and  discharge  of  Columbia  River,  '77, 
1017.    Sand  Island  moved  1,800  feet  in  last  nine  years.  '77,  1003;  '78,  1322. 
Effect  of  tides  on,  '75,  ii,  734, 743 ;  '77,  1003.    Tables  of  high-water  at  various 
localities,  '75,  ii,  756,757,780;  '77,  1001.    Increased  elevation  of  bars  on  the 
Willamette  and  Columbia,  '76,  ii,  653.    Stages  of  water,  '79, 1826.    Current  ob- 
servations at  mouth  of  Columbia,  '79,  1873. 
Lower  Willamette, 
General,  '66»  iv,  328;   '75,  ii,  737.    Velocity  and  discharge  of,  '77,  1010,  1011. 
Stages  of  wat«r,  '79,  1826. 

Plans. 

Lower  ColumJna. 

By  Mtgor  Robert,  1871,  to  cut  a  channel  18  feet  deep  across  St.  Helen's  Bar,  '71, 
900 :  for  building  a  pile-dam  across  Percy's  (Columbia)  Slough  at  the  widest  and 
shallowest  part,  '74,  ii,  352, 363. 
Lower  Willamette, 

By  Lieutenant  Heuer,  to  dredge  a  new  channel  100  feet  wide,  with  a  depth  of  18 
feet  of  water,  between  Percy's  Island  and  the  main  shore  (88,000  cubic  yards), 
'66^  iv,  328, 331;  to  dredge  Swan  Island  Bar  so  as  to  make  a  channel  100  feet 
wide  and  18  feet  deep  (24,444  cubic  yards),  '6CL  iv,  328, 331. 

By  Major  Wilson,  for  closing  channel  on  south  side  of  Swan  Island  by  a  dike,  '76, 
u,  647. 

Projects. 

Lower  milamette. 
By  Major  Williamson,  for  dredging,  to  secure  a  channel  of  at  least  100  feet  wide 
and  18  feet  deep  from  Portland  to  the  mouth  of  tbe  Willamette,  '68,  872. 

Willamette  and  Columbia. 
By  Major  Michler,  for  building  a  dam  across  the  narrowest  part  of  Percy's  Slongh, 
at  an  estimated  cost  of  $5,211.16,  '74,  ii,  352;  '75,  ii,  736.  For  im])n>vement  of 
the  Lower  Columbia,  at  St.  Helen's  Bar,  by  dred^ug,  '75,  ii.  738.  For  improve- 
ment of  the  Willamette  near  the  junction  of  the  Columbia  (1)  by  building  of 
Jetties  at  head  of  Willamette  Slough ;  (2)  closing  the  slough  betw\  cu  Sauvie's 
and  Coon  Islands  by  a  dam ;  (3)  a  dam  across  the  entrance  of  Percy's  Slongh 

Parallel  to  thread  of  river  channel;  (4)  a  jetty  to  extend  from. lower  end  of 
ercy's  Island,  2,000  feet  in  length,  '75.  ii.  734, 735. 

By  M^or  Wilson,  1876,  (1)  to  build  a  dike  from  the  upper  end  of  Swan  Island 
to  the  north  shore,  closing  the  north  channel  and  opening  a  new  channel  on  the 
south  side  of  the  island ;  (2)  to  build  a  dike  across  the  head  of  Willamette 
Slough,  so  the  lower  end  shall  rest  100  feet  from  shore ;  (3)  to  build  a  dike  across 
the  head  of  Coon  Island  Slough  and  revet  the  face  of  the  island ;  also  a  dike 
across  from  main  shore  just  above  the  outlet  of  Columbia  Slough  to  Nigger  Tom's 
Island,  revet  the  sides  of  the  latter,  and  run  a  dike  from  its  lower  ena  to  deep 
water  in  the  Columbia ;  (4)  to  remove  a  portion  of  Warrior  Rock  about  100  Ieet 
back,  and  run  a  dike  from  the  shore  below  to  receive  the  water  and  lead  it 
through  the  new  channel  at  St.  Helen's  Bar,  '76,  ii,  646-651. 

By  Major  Wilson,  as  modified  by  Board  of  Engineers  and  approved  by  the  Chief 
of  Engineers,  for  the  improvement  of  the  Willamette  and  Columbia  Rivers  from 
Portland,  Oreg.,  to  the  sea:  (1)  to  close  channel  on  the  south  side  of  Swan 
Island  by  a  dike  7,000  feet  long,  '77,  1021.  (2)  to  close  Willamette  Slongh  by  a 
dam  near  its  head,  except  a  channel  100  feet  wide  in  the  middle ;  the  sides  of 
channel  to  be  protected  by  cribs,  '77,  1028.  (3)  to  close  Coon  Island  Slough  at 
its  head  by  a  dike  running  from  Sauvie's  Island  to  Coon  Island,  the  face  of  the 
latter  to  be  revetted ;  construction  of  a  dike  from  Nigger  Tom^s  Island  to  the 
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main  shore  Just  abore  the  month  of  Colnmbia  Sloneh,  the  face  of  Nigger  Tom's 
Island  to  be  revetted,  and^  if  neoeasaTy,  a  dike  from  Its  lower  end  into  deep  water 
in  the  Colnmbia,  '77, 1033.    (4)  to  constract  two  converging  dikes  across  St. 
Helen's  Bar  on  each  side  of  the  present  ship-channel,  each  950  feet  long,  '77, 1024. 
PrlTate  and  Corporate  l¥ork« 
Lower  miUmeUe. 
The  city  of  Portland  expended  |42,215.50  (coin)  for  dredging  outfit  and  dredging, 
'66^  iii,  26,  iv,  327 :  details^  '66,  iv,  329 ;  '67, 50.    Dredgmg  at  Swan  Island  Bar 
bv  city  of  PortlandL  '66,  iii,  26.    Resolution  of  the  common  conncil  of  the  city 
of  Portland  anthonung  the  mavor  to  correspond  with  Colonel  Williamson  and 
fiilly  inform  him  of  all  facts  at  hand  relative  to  the  Willamette  River  and  cost 
of  work  done  by  the  city,  and  to  tender  him  the  nse  of  the  dredging  ap{)aratns 
owned  by  the  city  free  or  charge,  provided  it  be  kept  in  thorough  repair,  '67, 
50,  575. 
WWmnetie  and  CoUmbia, 
Dredging  by  the  Oregon  Steam  Navigation  Company  with  the  United  States 
dredge,  '78, 1320. 
Siunreys. 
Lower  WUlameite. 
Examioation  by  Lieutenant  Heuer.    Report,  '66,  iv,  328. 

1867.  Of  Swan  Idand  Bar  and  month  of  the  Willamette,  under  direction  of  Mi^or 
Williamson,  '68,  873. 

1868.  Of  Willamette  Slough,  by  Assistant  F.  H.  West,  '69,  469. 
1876.  Examination  of  Swan  Island  Bar.  '76,  ii,  647. 

1876.  Of  Post-Office  Bar  and  mouth  or  the  Willamette,  under  direction  of  Major 
Wihjon, '78,137,1320. 

1877.  Of  Swan  Island,  Post-OfiSce  Bar,  and  mouth  of  the  Willamette,  under  direc- 
tion of  UajoT  Wilson,  '78,  137, 13^0. 

Lotoer  (Columbia. 
1792.  Under  direction  of  Admiral  Vancouver  of  the  English  Navy,  '79,  1866. 
1839.  By  Sir  Edward  Belcher,  '79,  1866. 

1868-70.  Thi«  locality  was  included  in  the  Coast.  Survey,  '73,  1118:  '75,  ii,  745. 
1872.  Of  St.  Helen's  Bar,  under  direction  of  Mf^or  Robert,  by  Assistant  F.  H. 
West,  '72,  96.    1873.  Reeurvey,  '73,  1117, 1123. 

1874.  Of  Hog's  Back  Bar  between  Tongue  Point  and  Woody  Island,  under  direc- 
tion of  M%|or  Michler,  '74,  i,  117. 

1875.  Of  Hog's  Back  Bar,  under  direction  of  Major  Michler,  by  Assistant  R.  B. 
Randall,  '75,  ii,  742.      ' 

1871-73.  Surveys  of  shore-lines  of  Point  Adams  and  Sand  Island,  bv  Samuel  O.  L. 
Potter,  under  direction  of  Major  Robert.    Survey  of  1874,  '75,  ii,  747. 

1876.  Of  bar  at  the  mouth  of  the  Columbia  River,  under  direction  of  Major 
Wilson,  '76,  ii,  651. 

1877.  Of  Sand  Island  and  St.  Helen's  Bar,  under  direction  of  Major  Wilson,  '78, 
137, 1320, 1321. 

Winamette  and  Columbia. 
1876.  Of  Lower  Willamette,  Willamette  Slough,  and  Lower  Columbia,  under 
direction  of  Major  Wilson,  '77, 1001, 1003.    Report,  '77, 1007.    Method  of  boring, 
•77,  1007.    Method  of  gauging,  '77,  1008. 

1878.  Of  St.  Helen's  Bar,  '79.  1827;    of  S:md  Island,  '79,  1828;    of  mouth  of 
Columbia,  '79,  182, 1791 ;  by  Lieut.  A.  H.  Payson.    Report,  '79,  1869. 

Maps. 
Of  Lower  Willamette  and  Colnmbia  Rivers,  '77,  1006.    Of  Umatilla  Upper 
Rapids,  '78,  1330.    List  of  tracings  and  maps,  '75,  ii,  759, 789. 

[E.  A.  C] 


irilXAMETTi:  BIT£B  (UPPEB),  OBEO.— Improvement  of. 

Appropriatioiis* 

1871 $16,000, '71,97. 

1873 3,000, '73,  107. 

1H74 7,500, '74,  i,  117. 

1875.1 25,000, '^5,1,168,11.765;  '76,11,653. 

1876 20,000, '76,1, 115,  ii,  660;  '77,123. 
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Appropriations— Continued. 

1878 20,000, '78,  138,1330. 

1879 12.000/79,181,1334. 

Total  to  1879 $103,500. 

The  appropriation  of  1875  called  |7,500,  '75,  i,  125,  u,  770. 
Statement  of  appropriations,  '77,  1035;  '78,  1329. 
Commerce. 
Kapid  inciease  o£  '75^  ii,  770;  '77,  1036.    Benefit  of  impiQTement  to,  *79,  1333. 
8TATI8TIC8,  '71,  906;  '75,  ii,  709;  '77,  1035;  '78, 1329;  '79. 1333, 1934. 
Contracts. 
1872.  Joeeph  Paqnet,  constraotion  of  wing-dams,  '72,  965. — 1875.  Peter  4^  F.  X. 
Paqnet,  construction  of  wing-dams  and  removal  /of  rock,  '76,  ii^  65S. — 1877. 
Peter  &.  F.  X.  Paqnet,  wing-dams  and  rock  removal,  '77, 1036.    GraAt  ^  Stone, 
wing-dams,  '77,  1036;  '78,  1330.^1878.  Joseph  Paqnet,  removal  of  rock,  '79^ 
1835. 
Abstracts  of  bids,  '73,  1121;  '76,  ii,  660;  '77,  1036. 
Abstracts  of  contracts,  '76,  ii,  661;  '77,  1036;  '78, 1330. 
Docnments*    (Not  published  in  reports. ) 

Maj.  R.  8.  Williamson^  report  of  December  12, 1870,  '71,  901. 
Eni:ineers« 
Chief  of  £NQunEBB0. 
Reporte,  '70,  32,84;  '71,  97;  '72,  96;  '73,  107;  '74.  i,  117;  \75,  i,125;  '76^  1,115; 
•77,122;  '78,137;  '79,181. 
Engineers  in  (  habge. 
M%|.  R.  8.  Williamson,  1870-71,  '70.  84.    Report,  '71,  905. 
M%j.  H.  M.  Robert,  1871-^3.    Reports,  '71,  901 ;  '72,  984 ;  '73, 1119 ;  '74,  ii,  363. 
Maj.  N.  Michler,  1873-75.    Reports,  '74,  ii,  357 ;  '75.  ii,  760;  '76,  ii,  634. 
Maj.  J.  M.  Wilson,  1875-78.    Reports,  '76,  ii,  654,  661 ;  '77,  1026 ;  '78,  1385 ;  '79^ 

Maj.  g".  L.  Gillespie,  1878-'—,  '79,  1831. 
Assist  AN  ts 
Lieut.  W.  H.  Hener.    Report,  '70,  905. 

Robert  A.  Habersham,  '75,  ii,  768;  '76^  ii,  334;  '78,  1329.    Report,  '79,  1834. 
Estimates. 
By  Lieutenant  Heuer,  for  Improyement  of  the  river  by  wing-dams,  etc.,  $16,000, 

71,  909* 
By  Msgor  Wilson,  for  the  construction  of  cut-off  and  wing-dams,  $39, 600 ;  '76^  ii, 
656.    For  the  construction  of  cut-off  and  wing-dams,  rock  remoyaL  and  re- 
pairs, $80,000,  '77,  1035;  '78,  1329. 
By  Major  Gillespie,  for  annual  dredging  and  repairs,  |17,500,  '79,  1833. 
Financial  Statements. 
'71,  97,  901 ;  '72,  96,  9a'S ;  '73,  107. 1120 ;  '74,  i,  117,  ii,  358 ;  '75,  i,  125,  ii,  770 :  '76, 
i,  115,  ii,  660;  '77.  123,1036;  '78.  138,  1330;  '79,  181,1334. 
Operations. 


Year. 


RenuffkB. 


I 


1852 

1871-72 
1872-73 
187a- 74 
1874-75 
1875-76 
1870- 'n 
1877-78 
1878-79 


Scraper  and  snag-boat  built . 


Snags  removed  by  blasting. . 
Oyerhonglng  trees  cnt  . .   . . 


New  snag-boat  built 

100  overbanging  trees  ont . 
Snag-boat  repaired 


Wing. 


Lin./L 
450 


2.000 
360 


530 
4,732 
8,840 


Sock 
removaL 


Oub.ydt. 


^ 


Snags. 


Jfo. 


88 
2tt 
479 
900 
707 
901 
1.081 
491 


BeferanoM. 


'76,ii,«S7. 
'72,985. 
'TS,  1119. 

'74,1.117,11,958.363. 
'76, 1.  US.  ii,  700. 
'76,  t  115.  U,  635,056. 
'77, 122,  lOra,  lOM. 
'78, 187. 1332. 
'79,1832. 


Piiysical  €liaracter|s|&GS« 

Described,  '7I,  906;  '75,  ii,  760;  '76^  u,  654,661. 
Plan. 

By  Mfgor  Wilson,  for  a  system  of  locks  and  dams,  '77,  1026. 
Private  and  Corporate  l¥ork. 

Wing-dams  built  by  the  People's  Transportation  Company,  '71,  906.  Canal  and 
locks  aronnd  the  Falls  of  the  Willamette  built  by  a  company  aided  by  the  State 
at  a  cost  of  9600,000,  '72,  985;  '75,  ii,  768. 
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ProJ«ctsu 

By  M%ior  Williamson,  for  wing-dams,  bulkheads,  etc.,  '71,  909. 

By  Mfljjor  Bobert,  for  the  removal  of  snaffs  from  channel,  '71,  901. 

By  Migor  Michler,  for  the  construction  of  wing-dams,  the  narrowing,  deepening,  and 

rendering  the  channel  more  uniform ;  also  the  removal  of  such  ledges  of  rock 

and  bowlders  as  may  be  found  in  the  channel,  '75,  ii,  764. 
By  M%{or  Wilson,  for  the  construction  of  6,000  feet  of  cut  off  dams  and  8,000  feet 

of  wing-dams;  also  the  removal  of  BissePs  and  Dove's  Bocks,  '78, 1329. 
Surveys. 
Oidered  by  act  of  July  11,  1870,  '70,  32,  84 ;  made  by  Lieut.  W.  H.  Heuer,  '71,  97. 

Beport,  '71,  906. 
1872.  Examination  by  M^Jor  Bobert,  '72,  964. 
1876.  By  M^Jor  Michler,  '76,  ii,  634. 

1877-^8.  Bzamination  and  survey  by  M%ior  Wilson,  '77,  1026;  '78,  1326, 1328. 
Haps. 
Of  the  Upper  WiDamette,  '77, 1034;  '78,  1328. 

[E.  A.  C] 


Wn^MINOTOIV  HABBOB,  CAL.— Ibipbovbment  of. 

Appropriatloiift. 

1871 1200,000,  '71,  88,  99,  939. 

1872 75,000, '72,  97. 

1873 150,000,  '73,  108. 

1875 30,000, '75,  i,  122. 

1878 20,000, '78,135,  1294. 

1879 12,000,  '79,  178,1746,1749. 

Total  to  1879 $487,000. 

Statements  of  appropriations,  '77,  ii,  991 ;  '79,  1746. 
Commerce. 
Cost  of  lighterage  very  great,  '69,  482;  '71,  943;  '74,  ii,  370.    Bapid  increase  of, 

'74,  ii,  370;  "75,  ii,  692.    Advantages  of  improvement,  '79,  1748. 
Statistics,  '69,  943,  945;  '72,  1009;  '75,  ii,  694;  '76,  ii,  616;  '78,  1298;  '79,  1748. 
Contract^* 

1872.  £.  M.  Bei^amin,  construction  of  3,700  feet  of  breakwater,  '72,  1006;  failed, 
'72, 1006.    George  W.  Prescott  &  Co.,  timber,  '72, 1007.    Benton,  Smith  &  Co., 
timber,  '72, 1006.— 1873.  George  D.  Nagle,  stone,  '73,  1131.— 1874.  Mr.  Boechke, 
dredging;  contract  extended  twice,  '75,  ii,  693. — 1878.  Mappa  &  Gayj  stone, 
'79,  1747, 1749;  annulled,  '79,  1747.    T.  B.  Hays,  stone,  '79,  1747. 
Abstracts  of  bids,  '72,  1006,1009;  '79,  1749. 
Abstract  of  contract,  '79,  1749. 
Sn^ineers* 
Chief  of  Enoinebrs. 
Beports,  '69,  64;  '71,  98;  '72,  97;  '73,  108;  '74,  i,  118;  '75,  i,  122;  '76,  i,  113; 
'77,  120;  '78,135;  '79,178. 
Ekoineers  in  Charge. 
Mai.  B.  S.  Williamson,  1869.    Beport,  '69,  479. 

Maj.  G.  H.  Mendell,  187W— .    Beports,  '71,  939;  '72,  1005;  '73.  1129;  '74,  ii, 
369;  '75.  ii,  692;  '76,  ii,  615;  '77,  989;  '78,  1291;  '79,  1746. 
Assistants. 
Lieat.  C.  B.  Sears.    Beports,  '73,  1132;  '75,  ii,  692. 
W.  I.  Smith,  '76,  ii,  6lf 
Estimates* 
By  Major  Williamson,  for  breakwater,  |891,959,  '69,  481. 
By  Edward  A.  Flint,  for  crib-work,  $627,000,  '69,  484. 

By  Major  MendelL  for  6,700  feet  of  break  water,  $400,000,  '71,  947.    For  protection 
of  the  work,  $30,000,  '74,  ii,  370.    For  completion,  $100,000,  '76^  ii,  617. 
Financial  Statements. 
'71,  99;  '72,  97;  '73,  108,  1132;  '74,  i,  119,  ii,  370;  '75,  i,  122,  ii,  694;  '76,  i,  113, 
ii,  617;  '77,  120;  '78.  135,  1294;  '79,  178,  1749. 

38  EN 


5»4 


INDBX  OF 


Operations. 


Year. 


1871-72 
1872- TS 


1878-74 
1874-75 


187S-78 
1876- '77 


1877-78 


187»-79 


BemarkM. 


EijKht  wings  bnilt 

860  linear  feet  WMhed  away ;  120  linear 
feet  of  wings  repaired  with  stone ;  flood> 
gates  pat  in ;  850  linear  feet  crib  and  300 
feet  stone  wings  bnilt;  24,000  cnbio 
yards  gravel  riprap. 

1,680  linear  feet  of  jetties  breakwater  bal- 
lasted with  stone. 

Flood-gates  closed;  head  of  work  rip> 
rapped ;  102  linear  feet  crib  wings  built. 

Dredging  by  contract 


Stone  and  clay  dredged  used  to  extend 
training-wall. 

No  operations ;  330  linear  feet  of  the  tim- 
ber-work serioasly  damaged  by  teredo 
navidis:  jetties  injored  by  sea;  depth 
of  water,  0  feet. 

Timber  line  protected  with  stone;  main 
jettv  raised;  extending  west  training- 
wall;  filling  crib  groins. 


Break- 
water. 


Dredging.  I  Stone. 


L.fL 

880 

8,700 


Oub.yds. 


24,087 

21,888 
11,435 


Torn. 


18.5ia 


25,778 


'72,1006. 

'Ta^  108,  lUO.  1131 


T^^ius.ii,: 


4,075  ,  '76,1,  122.  ti,6M. 


8.616  J 
8,240  I 


6^166 


*^,  11,  616L 
'T?,  120,6861 

'78, 135,  1202. 


'79,17^,1747. 


Physical  Ciiaraeteristics. 

General,  '71,  944. 
Plans. 

By  Major  Williamson,  for  the  improvement  of  Wilmington  Harbor  by  closing  two 
sloaghs,  and  to  build  an  artificial  bank  of  stone  or  granite  on  the  southern  end 
of  Kattlesnake  Island,  *69,  480. 

By  E.  A.  Flint,  for  7,000  feet  of  breakwater,  crib-work  filled  with  st-one,  *69, 483, 484. 
Project. 

By  Major  Mendell,  for  construction  of  6,700  linear  fbet  of  breakwater  of  sheet  pile 
and  crib- work  filled  with  stone,  '71,  947. 
Sarveys. 

1859.  Included  in  the  Coast  Survey,  *69,  479,  483. 

1868.  By  M^jor  William<M)n*,  examination,  '69,  479:  '71,  90. 

1871.  By  Mr.  White,  '71,  944. 

1874.  By  Lieutenant  Sears,  '74,  ii,  369. 


l^IIiimiVOTOIV  HARBOB»  DEIi.— Imfrovemskt  of. 

Appropriations. 

1836-'37-'38 $32,856, '70,  426. 

1870 15,000, '70,  71;  '71,78,688. 

1872 10,000, '72.  76,  779;  '73,80,865. 

1873 6,000, '73,  81,  866;  '74,  ii,  136. 

1874 6,000,  '74,1,91,11,  136;  '75,  ii,  178. 

1875 10,000,  '75,  i,  97,  ii,  178;  '76,  i,  269. 

1876 16,000, '76,  i,  59,  270;  '77,260. 

1878 7,000,  '78,  60,  436. 

1879 3,.'300, '79,  72,  441. 

Total  to  1879 $105, 856. 

Commerce. 

Statistics,  '70,  426;  '71.  688;  '72,  779;  '73,  866;  '74,  ii,  137;  '75,  u,  179;  '76^  i, 
270;  '77.  271 ;  '78,  436;  '79,  441. 
Contracts. 

1871.  S.  P.  Shelboume,  dredging,  at  33  cents  per  cubic  yard,  '71,  689.  Ameriean 
Dredging  Company,  removing  rock,  '71,  689. — 1872.  American  Dredging  Com- 
pany, remoTing  rock,  at  $50  per  cubic  yard,  '73, 867.  American  Dredging  Com- 
Sany,  dredging,  at  25, 32,  and  37  cents  per  cubic  yard.  '73,  867.— 1873.  American 
^red^g  Company,  removing  rock,  at  $37.50  per  cuoic  yard,  '74,  ii,  137. — 1874. 
American  Dredging  Company,  removing  rock,  at  $40  per  cubic  yard,  *75,  ii,  181. — 
1875.  American  Dredging  Company,  removing  rock,  at  $38  per  cubic  yatd,  '75^ 
ii,  181.  W.  H.  Beard,  dred/^ring,  at  15^  cents  per  cubic  yard,  '75,  ii,  181. — 1878. 
F.  B.  Colton,  dredging,  at  9^  cents  per  cubic  yard,  '79,  442.  Thomas  Cuming, 
removing  rock,  at  $35  per  cubic  yard,  '79,  442. 

Abstracts  of  bids,  *71,  688;  '73,  866;  '74.  ii,  137;  '75,  ii,  180;  '77,  261;  '79,  442. 


BIVEBS  AHD  HABB0B8.  695 

WILHimOTOlf  MARBOS,  BSIi^-Coisliiiued. 

Cnytneers. 

Chibf  of  Enoimbers. 
ReportB,  '70,  71 ;  '71,  78;  '72,  76;  '73,  80 ;  '74,  i,  91 ;  '75,  i,  96;  '76.  i,  68;  '77, 
53;  '78,60;  '79,72. 
EN01NEBR8  IN  CHARGE. 

Lieut.  Col.  I.  C.  Woodruff,  1870,  '70,  71.    Report,  '70,  425. 

Lieut.  Col.  J.  D.  Kurtz,  1870-'77.    Reports,  '71,  688;  '72,  778;  '73.  866;  '74b  "i 

136;  '75,11,  178;  '76.  i,  269;  '77,  260. 
Capt.  William  Ludlow,  in  temporary  charge,  It^,  '78,  430. 
CoL  J.  N.  Macomb,  1877-^—.    Reports,  '7$  435;  '79, 441. 

A  fmi  BTA  TffTR 

Capt.  M.  R.  Brown,  '71,  77;  '72,  74;  '73,  79;  '74,  i,  90;  '76,  i,  95;  '76^  i,  58. 
Capt.  William  Ludlow,  '77,  52. 
Thomas  Valentine.    Report,  '78,  435. 
Kstlmates* 
By  Lieutenant-Colonel  Woodruff,  1870,  for  dredging,  $40,000,  '70,  427. 
By  Lieutenant-Colonel  Kurtz,  1870,  for  removing  rock,  dredging,  aad  surveys, 

183,000,  '74,  ii,  137;  '75,  ii,  179;  '76^  i,  270. 
By  Colonel  Macomo,  1879,  to  complete  existing  project,  $10,000,  '79,  441. 
Financial  Statements. 
'71,  78,  688;  '72.  76,  779;  '73,  81,  866;  '74,  J,  91,  ii,  137;  '75,  i,  97,  ii,  180;  '76^  i, 
59,  270;  '77,  54,  261;  '78,  60,  436;  '79,  72,  441. 
Operations* 
Prior  to  1870  confined  to  dredging ;  suspended  since  1840,  '70,  496. 
1870-^1.  Dredging,  '71,  688. 
1871-^.  Dredging  ahout  39,000  cubic  yards  of  sand  and  mud;  28  oubio  yards  loek 

removed  by  buwting,  '72,  779. 
1872-^3.  24,065  cubic  vards  material  removed  by  dredging,  '73,  80,  865. 
1873-^4.  35  cubic  yards  rock  removed,  '74,  ii.  136. 

1874-^5.  240  cubic  yards  solid  rock  removed  by  blasting,  '75,  i,  96,  ii,  178. 
1875-^6.  105  cubic  yards  solid  rock  and  30,077  cubic  yaras  mud  and  giavel  removed, 

'76,  i,  269. 
1876-77.  88,000  cubic  yards  mud  removed;  removal  of  rock  in  progress,  '77,  53, 900. 
1877-78.  Removal  of  rock  below  Third  street,  and  dredging  between  Iron  Coro- 
pauy's  Wharf  and  Brandywine  Creek,  giving  depth  of  13  feet  and  12  feet, 
respectively,  '78,  60, 435. 
1878^79.  Dredging  mud  and  removal  of  rock,  '79,  72,  441. 
Piiysical  Giiaracteristics. 

Described,  '70,  427 ;  '71,  688. 
Surveys. 
1835.  By  lli^.  Hartman  Bache,  '70^  426. 

1870.  Under  direction  of  Lieutenant-Colonel  Woodruff,  bv  A.  B.  Sears,  '70,  420. 
1874.  Under  direction  of  Lieutenant-Colonel  Kurtz,  '74,  li,  136. 
187&-79.  Under  direction  of  Colonel  Macomb,  '79,  441. 

[C.  CI 


WlliSOlf  HABBOB,  If .  Y.— Lmprotement  of. 

Appropriations. 

1875 $10,000, '75,  i,  58. 

1876 10,000, '76^i,  110. 

Commerce. 

Importance  as  harbor  of  refiige, ' 73, 392.    Benefits  of  i  mpro vement, ' 68, 289 ; '  73;^lv. 
Statistics, '73,  391,  392;  '75,  i,  324;  '77,  976;  '78,  15i71;  '79, 1725. 
Contracts. 
1875.  With  F.  A.  Seymour,  material  and  labor,  '75,  i,  323,  326;  '76,  ti,  574.    With. 
H.  J.  Mo  wry,  dredging,  at  17  cents  per  cubic  yard,  '75,  i,  323, 326 ;  '76,  ii,^74. — 
1877.  With  H.  J.  Mowry,  dredging,  '78, 1^1. 
Abstract  of  bids,  '75,  i,  325. 
Abstract  of  contracts,  '75,  i.  326. 
Bocuments.    (Not  publisned  in  reports.) 

Ex.  Doc.  62,  33d  Cong.,  1st  Seas.,  '68»  48. 
Eni^ineers. 
Chibf  of  ENanniERS. 
Reports,  '68,  48;  '73,  49;  '75.  i,  58;  '76,  i,  110;  '77, 117;  '78, 135;  •78,.175.. 
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WII4SOIV  HABBOB,  Br.  T.-Coiitinaed. 

Enfftneers— Continued. 
Engineers  in  Chaugb. 
Lieut.  Col.  0.  £.  Blunt,  1868.    Beport,  '68,  288. 
UaA,  J.  M.  Wilson,  1873-^5,  '73,  391 :  '75,  i,  323. 

Miu.  Walter  McFarland,  1876-'—.    Keports,  '76  ii,  574;  '77,  975 ;  '78, 1271 ;  '79, 
1725. 
Assistant. 
James  S.  Lawrence,  '73,  31)1. 
Esttmates. 
By  Lieutenant-Colonel  Blunt,  1868:  Ist  project,  $155,000,  '68,  48,  288;  9d  project 

150,000,  '68.  289. 
By  Major  Wilson,  1873,  $90,000,  '73,  392;  '75,  i,  324;  '76,  ii,  575,  576. 
By  Mcjor  McFarland,  1877,  additional  for  dredging,  $10,000,  '77,  975. 
Financial  Statements. 
'68,  48,  289;  '75,  i, 58, 324;  '76,  i,  110,  ii,  575;  '77.  117,  ii,976;  '78, 132,  1272;  '79, 
175, 1726. 
Oneratlons* 
1874-^75.  Dredging  4,326^  cubic  vards,  '75,  i,  324. 

1875-76.  West  pier  extended  60  linear  feet ;  east  pier  extended  30  linear  feet,  '77, 975. 
1877-78.  West  pier  extended  120  linear  feet;  14,302  cubic  yards  dredged,  '78^  131, 

1271. 
1878-^9.  Superstructure  of  east  pier  rebuilt,  '79,  1725.    History  of  operations,  '76^ 
ii,  575.    Old  west  pier  breached  in  fall  of  1876 ;  a  sand  and  grarel  barrier, 
extending  from  pier  to  pier,  formed  in  consequence,  rendering  the  harbor  worth- 
less until  its  removal,  '77,  975. 
Pbysleal  Cbaracteristfcs. 
General,  of  Twelve-Mile  or  Wilson's  Creek,  '73,  391.    Harbor  bottom,  '73,  392 ;  '76^ 
ii,  575. 
Private  and  Corporate  UTork. 
About  $26,000  expended  by  private  enterprise.    In  1846  a  company  constructed  two 
parallel  piers,  150  feet  apart,  extending  360  feet  into  the  lake,  540  lineu*  feet  of 
wharfing,  and  also  purchased  a  dredge,  '68,  48;  '73,  391;  '75,  i,323;  '76^  ii,575. 
Plans. 
1852.  Plan  of  improvement  submitted,  '75,  i,  323. 

By  Lieutenant-Colonel  Blunt,  1868,  in  case  the  Niagara  Ship-Canal  should  end  here, 
two  parallel  piers  of  1,000  linear  feet  in  length,  and  dredging  to  14  feet  of  water; 
estimated  cost,  $155,000,  '68,  288,  289. 
Projects. 

By  Lieutenant-Colonel  Blunt,  extension  of  each  pier  400  linear  feet,  and  dredging; 

estimated  cost,  $50,000,  '68,  288, 289. 
Bj  Major  Wilson,  extension  of  both  piers  to  12  feet  of  water,  repairs  and  dredg- 
ing ;  estimated  cost,  $90,000,  '73,  392 ;  '75,  i,  58,  323 ;  '76^  11, 575, 576.    A  trans- 
fer of  the  old  piers  to  the  United  States  necessary  before  beginning  operations, 
'73,  393. 
Dy  y^oT  McFarland,  1877,  dredging ;  increasing  estimated  cost  by  $10,000,  '77.  975. 

1852.  Directed  by  Mijor  TumbuU,  '75,  i,  323;  '76.  ii,  575. 

1868.  Directed  by  Lieutenant-Colonel  Blunt,  '68,  48. 

1873.  Directed  by  Major  Wilson,  made  by  J.  8.  Lawrence,  '73,  49,  391 ;  '75,  i, 

323;  '76,  ii,  575. 
Memocanda  of  soundings,  '73,  392;  '75, 1 32:^;  '76^  ii,  575. 
Comparison  of  surveys  of  1852-1873,  '76,  ii,  575. 
Maps. 
•7ft  ii,  574.    Of  the  harbor  June  30,  1879,  '79,  1725. 


IVVlSCOlfSIW  RITER.— (See  Fox  and  Wiscoksik;  also  Mississippi  Riter 

Resbbvoirs.) 


iriTHI^ACOOCHEE  BIVEB*  GA.—Examination  of. 


Goautterce. 

Does  not  Justify  tiie  proposed  improvement,  '75,  ii,  46. 
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WITHJLACOOCHEE  BIVEB,  GA.-Contlnaed. 

Engineers. 

Chief  of  Enqinbers. 

Reports,  '75,  i,  84;  '79,  106. 
Enoineebs  in  Chaboe. 
Lieut.  Col.  Q.  A.  GiUmore,  1875.    Report,  '75,  ii,  45. 
Capt.  A.  N.  Damiell,  1879-^-^.    '79, 106. 
Assistant. 
E.  Shennan  Goald,  1874.    Report,  '75,  ii,  45. 
Physical  Cbaracteristlcs* 

General  description,  '75,  ii,  45, 46. 
Plan. 
By  £.  Sherman  Goald,  for  the  removal  of  rooks  and  shoals,  at  an  estimated  oott  of 
t9,900,  '75,  ii,  46. 
SnrFevs. 
1874.  By  £.  Sherman  Gonld,  an  examination.    Report,  '75,  ii,  45. 
1879.  In  piogieesy  under  the  direction  of  Capt.  A.  N.  Damrell,  '79, 106. 


WOI.F  ULKE  € VT,  IN]>.*-Survey  of. 

Commeree. 

Justification  of  improvement :  disonssion  as  to,  '75,  i,  242.    The  harbor  of  Calmnet 
only  3  miles  distant,  '75,  i,  842. 
Engineers. 
Chief  of  Engineebs. 


Report,  '75,  i,  46. 
Engineer  in  Charge. 


M%).  G  L.  Gillespie.    Report,  '75,  i,  241. 
Pbyslcal  Ctaaracterisllcs. 

General,  of  Wolf,  G*  orge,  and  Deer  Lakes,  '75,  i,  241. 
Flans. 

By  Maj.  G.  L.  Gillespie,  for  a  out  1,000  feet  long  connecting  the  15-foot  curve  of  Lake 
Michigan  and  of  Wolf  Lake.  A  north  pier,  1,800  linear  teet  long,  extending  to 
the  l&-fo«t  curve  in  Lake  Michigan ;  a  south  pier,  1,200  feet  long,  extending  to 
12  feet  of  water  in  Lake  Michigan ;  also  revetment  of  cut ;  estimated  cost, 
1249,150,  '75,  i,  242. 


irOJLF  BITEB,  iriS.— SUBVST  of. 

Commerce. 

Justification  of  improvement,  '79,  1549, 1550. 
Statistics,  '79, 1563. 
Engineers. 
CHiEF  OF  Engineers. 

Reports,  '78,  117:  '79.  156,157. 
Engineer  in  Charge. 

Maj.  D.  C.  Houston,  1878-'—.    Report,  »79,  1549. 
Assistant. 
J.  Pierpont.    Report,  '79,  1550. 
Physical  Characteristics. 
Description  of,  '79, 1550, 1552,  1553.    Discharge  of  river,  ^9, 1551. 1552.    OUtrao- 
tione^  '79, 1552, 1553. 
Plan. 
By  M^or  Houston,  1879,  for  removal  of  obstructions  and  construction  of  wing-dams 
and  dikes  for  procurinff  a  channel  4i  feet  deep  at  low-water,  to  Shiocton,  and 
3^  feet  deep  to  Simple's  Bridge ;  estimated  cost,  |35,000 ;  '79,  1550, 1552, 1553. 
Snrvevs. 
1878-79.  By  J.  Pierpont,  of  Wolf  River  from  Lake  Poygan  to  Red  River,  '78,  117: 

'79,156,1549. 
Maps. 
Of  the  river,  and  profile  on  center  line  of  channel,  '79,  1552. 


398  nrD£X  OF 

iroOBBRIDQE  CHEEK,  If*  J«— iMPBOinBiaDiT  of. 

Appropriation. 

1879, 14,000,  '79,  68. 
Commerce. 

Justification  of  improvement,  '79,  478. 
Statistics,  '79,  480,  481. 
Enirlneers. 
Chief  of  Engineers. 

Reports,  '78,  63;  '79,  67,  75. 
Engineer  in  Charge. 

Col.  J.  N.  Macomb.    Report,  '79.  478. 
Assistant. 
A.  Doerflinger.    Report,  '79,  479. 
Estimates.    (See  Projects. ) 
Pliysical  Cliaracteristics. 

Described,  '79,  479. 
Projects. 
By  Colonel  Macomb,  1879,  to  widen  stream  near  Salamander  Dock,  dredgini^  thnragh 
shoal  near  Valentine's  Dock  and  coustracting  a  pile  revetment  for  the  porpoee 
of  straightening  and  streu^hening  banks  in  that  vicinity  to  procure  a  nniform 
depth  of  12  feet  at  mean  high- water  by  80  feet  wide  from  month  to  Salamander 
Dock;  estimated  cost,  |13,b00,  '79,  67,  478,  479,  480. 
Sarveys. 

1878.  Ordered  and  in  progress,  *78,  63. 

1879.  Completed  by  A.  Doerflinger,  '79,  75,  479. 


irOOD'S  HOI^I.  (HOI.E)  HABBOB,  MASS.— Improvemekt  or. 

Appropriations. 

1852.  For  Great  Wood's  Hole  Harbor,  $2,500,  '74,  ii,  277. 
1879.  For  entrance  to  Wood's  HoU  Harbor,  $15,000,  '79,  53,  398. 
Commerce. 
Justification  of  improvemenf,  '74,  ii,  277,  280,  281. 
Statistics,  '74,  ii,  277 ;  '79,  299. 
Eairin^ers. 
Chief  of  Enoinerbs. 

Reports,  '66,  i,  7,  37 ;  '73,  93 ;  '74,  i,  103 ;  '78,  51 ;  '79,  53,  5C.      . 
Engineers  in  Charge. 

Col.  J.  D.  Graham,  1865-'66,  '66.  i,  37. 

Maj.  G.  K.  Warren,  1873-'—.    Reports,  '74,  ii,  275;  '79,  297,  299. 
Assistants. 
J.  P.  Cotton.    Report,  '74,  ii,  277. 
C.R.  Mather, '74.  u,  277. 
Estimates. 
By  J.  P.  Cotton,  for  improvement  of  straits,  seven  estimates,  varying  from  $5,000  to 

$446,000,  '74,  ii,  280,  281 ;  '79,  298. 
By  M^jor  Warren,  for  channel,  $6,000,  '79,  299. 
Financial  Statements. 

'74,  ii,  277  ;  '79,  299. 
Operations. 
1852-'53.  Breakwater  built  on  northern  side  of  harbor,  '74,  ii,  277,  2791 
1873-'78.  Surveys  made,  '73,  93;  '78,  51. 
Piiysical  Cliaracteristics. 

Tidal  observafioDs,  '74,  ii,  276,  278,  279;  '79,  298. 
Plan.    (See  also  Estimates.) 
By  J.  P.  Cotton,  for  improvement  of  strait  by  removing  bowlders  and  dredging 
cliannel,  '74,  ii,  280. 
Private  and  Corporate  UTork. 

Breakwater  completed  by  private  parties,  '74,  ii,  277. 
Project. 

By  Major  Warren,  to  increase  depth  of  channel  at  Little  Harbor  and  remove  dan- 
gerous bowlders  from  Wood's  Holl  Strait;  estimated  cost,  $6,000,  '79,  53,  2%, 
299. 
Snrveys. 
1873.  By  J.  P.  Cotton,  '73,  93 ;  '74,  i,  103,  ii,  276,  277. 
1878.  Made,  '78,  61 ;  '79,  53,  56,  298,  299. 

Soundings  and  observations  for  velocity  and  direction  of  currents,  '74,  ii,  278;  *79, 
299. 
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WOBTON  HABllOBy  MlK^lMPBOvaMBirr  of. 

ABproprlatloii* 

1872, 112,000,  '72,  67,  686. 
Commerce. 

Statistics,  '72,  700. 
Contract. 

1873.  Morris  &  Cummings,  diedging,  at  18  cents  per  cubic  yard,  '73,  757. 
Abstract  of  bids,  '72,  757. 
Enfftneers* 
Chief  of  Ehgikbbrs. 

Reports,  '72.  67,  71 ;  '73.  71 ;  '74,  i,  80;  '75.  I,  85;  '76^  i,  62. 
Engineer  in  Chabgb. 
Mjg.  William  P.  CraighiU,  1872-'76.    Reports,  '72,  686,  699 ;  '73, 757 ;  '74,  ii,  16 ; 
•75,  ii,  63;  '76,1,283; 
Assistant. 
William  Popp.    Report,  '72,  699. 
Financial  Statements* 

'72.  68,  686 ;  '73.  71,  757 ;  '74,  i,  80,  ii,  16;  ^75.  ii,  63 ;  '76,  i,  283. 
Operations* 
1872-'73.  Channel,  100  feet  by  7  feet,  dredsed,  connecting  the  wharves  in  use  wM 

the  deep  water  of  the  creek ;  a  basin,  150  feet  square,  dredged,  '73,  71,  757. 
1873-^4.  A  few  guiding  piles  driven,  '74,  i,  80,  ii,  16. 
1874-^5.  Operations  suspended,  '75,  i,  85,  ii,  63;  '76,  i,  28:). 
Piiysical  Ciiaracteristlcs* 

Described,  '72,  700. 
Project* 
By  William  Popp.  1872,  adopted  by  Mi^or  CraighiU,  for  dredging  a  channel,  about 
2,000  feet  by  100  feet  by  7  feet,  from  the  head  of  Worton  Creek  to  the  conflnence 
of  Worton  and  Times  Creeks;  estimated  cost,  $12,000,  '72,  67,  686,  700. 

1872.  Under  direction  of  Migor  CraighiU,  by  William  Popp.    Report,  '72,  699 


TADKIN  BITEB,  N*  €•— Improvement  of. 

Appropriation* 

1879,  $20,000.  '79,  87. 
Commerce* 

Commercial  importance  of  the  adjacent  country,  '79,  629. 
Statistics,  '79,  629. 
Enirineers* 
Chief  of  Engineers. 

Reports,  '78,  75;  '79.  87,  88. 
Engineer  in  Charge. 
8.  T.  Abert,  U.  S.  C.  E.,  1878-'—,  '78,  75.    Report,  '79.  626. 

A  8SI8T Alf  1^ 

8.  W,  Evans,  1878-79,  '79,  648.    Report,  '79,  629. 
Messrs.  Burr  and  Fisher,  1878-79,  '79,  648. 
Estimates*    ( See  also  Projects. ) 
By  S.  T.  Abert,  for  the  improvement  of  Yadkin  River:  (1)  for  steamboat  naviga- 
tion, $444,653.25,  '79,  627,  640-643;  (2)  for  bateau  navigation,  $102,393.60,  '79, 
644-^7. 
Financial  Statement* 

'79,  87,  627. 
Piiysical  Ciiaracteristics* 
General,  '79,  628.    Floods,  '79,  628.    Description  of  agricultural  characteristics, 
'79,  628.    Of  obstructions,  etc.,  '79,  630-639. 
Plans* 
By  S.  T.  Abert,  for  the  improvement  of  the  Yadkin  River  to  give  a  3-foot  navigation 
from  Wilkesborough  to  the  railroad  bridge  near  Salisbury :  (1^  for  steamboat 
navigation,  by  dredging,  rock  excavation,  and  construction  of  locks  and  dams 
and  a  short  canal  arouna  Bean  Shoal ;  (2)  for  bateau  navigation,  by  rock  exca- 
vation, and  by  the  construction  of  wing-dams,  '79,  647. 
Private  and  Corporate  UTork* 
ld30-'35.  Improvement  at  Bean  Shoals,  on  the  part<  of  the  Yadkin  Navigation  Com- 
pany, '79,  633. 
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YABKIN  RITEB,  IT.  Cn-Oonianaed. 

Project* 

By  8.  T.  Abert,  for  the  improvement  of  the  river  from  SaUsbury  to  'the  toot  of  Bean 
ShoaJsy  by  dredging  and  rock  excavation,  to  permit  navigation  of  steamboats, 
at  an  estimated  cost  of  |81,671.65,  '79,  87, 647, 64d. 
Svrvey. 

1878-79.  By  8.  W.  Evans.    Report,  '79,  629. 


TAI^JLABVSHA  BITEJBt  MISS.— 8arvey  oiderod  by  act  of  Iterch  3, 1879, 

'79. 118. 


TAMHII^JL  RITER,  OREO.— Sukvxt  or. 

Commerce. 

Justification  of  impcovement,  '75,  ii,  792L  794. 
arATuncs,  '75,  ii,  794,  7%. 


Chikf  of  £noinksb8. 

Reports,  '73,  108;  '75,  i,  125. 
Engineers  in  Charge. 


Maj.  H.  M.  Robert,  1873.    Report,  '74,  ii,  364. 

Mi^.  N.  Michler,  1873-75.    Reports,  '74,  ii,  364 ;  '75,  ii,  792. 


Assistant. 
G.  F.  Cramer,  '75,  ii,  792. 
Pbysical  Characteristics. 

Described,  '75,  ii,  792,  794,  795.    Table  of  distances  and  slope  of  river,  '75,  ii,  793. 
Plans. 
By  Mijor  Michler,  1875,  for  dredffinff  and  removing  rook  and  snags,  constmction  of 

loclts  and  dams  at  the  navigable  ends,  similar  to  the  wonc  at  Willamette. 

Total  estimated  cost,  $222,500,  '75,  ii,  796,  798. 

1673.  Examination  otdered,  '73,  108.    Made  by  liaior  Robert,  '74,  ii,  364. 
1875.  By  Major  Michler,  '75,  i,  125,  ii,  792. 


TAZOO  RITER,  MISS.— Improvement  of. 

Appropriations. 

1873 $40,000, '73,  56,485. 

1875 12,000,  '75,  i,  69,  6fi2. 

1876 15,000,  '76,  i,  78,  596. 

1878 25,000,  '78,  86,  628. 

1879 15,000, '79,  115,967. 

Total  to  1879 $107,000. 

Statement  of  appropriations,  '77,  480;  '78,  628;  '79.  967. 
Commerce. 

Statistics,  '74,  i,  366;  '77.  480;  '78,  628;  '79,  967. 
Contract. 
1873.  With  New  Orleans  Wrecking  and  Salvage  Company,  for  removal  of  11  wrecks, 

'74, 1,  62,  364. 
Abstracts  of  bids,  '73,  485 ;  '74,  i,  364. 
Engineers. 
Chief  of  Engineers. 
Reports,  '72,  56;  '73,  56;  '74,  i,  62;  '75.  i,  69;  '76»  i,  77;  '77,  76;  '78,  86;  '79, 
115. 
Engineers  in  Charge. 
Lieut.  Col.  W.  F.  Raynolds,  1872,  '72,  56. 
Col.  J.  H.  Simpson,  1873,  '73,  53. 

Capt.  W.  H.  H.  Benyaurd,  1873,  '73,  53.    Reports,  '73,  485;  '74,  i,  364;  '75,  i, 
522;  '76,  i,  694;  '77,  480;  '78,  626;  '79,  967. 
Assistants. 
J.  D.  MoKown.    Report,  '73,  484. 
J.  Bnmey.    Report,  '74,  i,  365. 
J.  Straszer.    Reports,  '76^  i,  594;  '78,  627. 


BIVEB8  AJSD  HABBOBS.  001 

YAZOO  BITEB,  mM.-G<»lk»UMl. 

Estimates. 

By  Captaiii  Benyanrd,  1^4,  for  improvement  of  river  usovering  a  period  of  four 
years)  by  constraction  of  snag-boats  and  tlie  removal  of  snags,  91^0,000,  '74,  i, 
365;  '75,  i,  522;  '76.  i,  596;  »77,  480. 

By  J.  Bamey,  1874^  £ur  the  construction  and  operation  of  boats,  '74,  i,  365 ;  '76,  i, 

Fteancial  Statements. 

'73,  56;  '74,  i,  62;  '75,  i,  69;  '76»  i,  76;  '77,  77;  '78,  86;  '79, 115. 
Operations. 

List  of  obstructions.  '73,  483;  '74,  i,  365, 

1873-74.  Nine  wrecks  removed  by  contraet,  '74,  i,  62. 

1874-'75.  No  operations,  '75,  i.  CS,  522. 

1875-76.  Bemoval  of  obstructions  by  United  States  snag-boat  belonging  to  Ouachita 

Biver,  '76,  i,  78,  594. 
1876-77.  No  operations,  '77,  76,  480. 
1877-78.  Bemoval  of  obstructions  by  United  States  snag-boat  belonging  to  Ouachita 

Biver, '78,86,626. 
1878-79.  Construction  of  snag-boat  in  progress  to  be  used  on  several  rivers  Jointly, 

•79,  %7. 
Project. 
By  Captain  Benyaurd,  1874,  for  the  removal  of  obstructions  bv  use  of  United  States 

snag-boat  to  be  built  for  the  river ;  work  to  be  done  by  hired  labor,  '74,  i,  365 ; 

'75,  i,  522;  '76,  i,  596;  '77,  480;  '78,  &t6, 
Sarvev. 
1872.  For  removal  of  wrecks  and  obstructions,  '72,  56. 

[L.  Y.  8.] 


YEI^I^OirSTONE  BITEB,  MONT.— Impboybmbnt  of. 

Approprlatton. 

1879, 125,000,  '79,  128. 
Commerce. 

Communication  and  transportation,  '79,  1098.    Natural  products  and  mining  inter- 
ests tributary  to  river,  '79,  1099, 1100. 
Statistics,  '79,  1099, 1100. 
Eayiaeers. 
Chief  of  £ngin3ser8. 

Beports,  '78,  95;  '79,  12a 
Engineer  in  Chaboe. 
Lieut.  Ed.  Moguiro.    Beport,  '79,  1097. 
OperatloBS. 

1878-'79.  Work  in  progress  on  Bu£EUo  Bapids  and  survey  continued,  '79,  128. 
FliTftleal  Cbaracteristics. 
Description  of,  '79. 128,  1097,  1098, 1099,  1101.    Table  of  distances,  '79,  UOl,  1102. 
Discharge  of  river,  '79,  1101. 
Project. 
By  Lieutenant  Mazuire,  1878,  to  improve  the  river  by  the  removal  of  rocks  and  the 
construction  of  wing-dams  for  tne  unification  of  the  channel,  details  and  cost.to 
be  determined  by  survey,  '79,  1098. 
Sarveys. 

1878.  Ordered  and  in  progress,  '78,  95. 

1879.  In  progress  and  ordered  to  be  continued,  '79,  128,  1097.    History  of  survey, 
'79.1101,1102. 


YORK  BI  VKBy  TA.— Survey  ordered  by  act  of  March  3,  IS79,  '79,  95. 


TOfJOmOGnBIVT  BITEB,  PA.— Survey  of. 
(See  also  Chesapeake  and  Ohio  Canal.) 


AppropriatloB. 


1875,910,000.    Act  of  March  3. 
Coaiaieree. 

Iron  and  coal  interests  require  slack-water  navigation  on  river  as  far  up  as  Con« 
nellsville,  '76,  ii,  84.    Coal  barges ;  requirements  of,  '76,  ii,  85. 


602  INDEX  OF 

TOVGHIOOHBliT  BIVEB,  FA.-Contiiiiied. 

Enirlneers. 

Chief  of  ENGunsERS. 
Reports,  '73,  60;  '74.  i,  67. 

Engineer  in  Charge. 
Maj.  W.  E.  Merrill,  '74,  i,  558. 

Assistant. 
Lieut,  f!  a.  Mahan.    Report,  '74,  i,  559. 
EBttmates. 

Of  cost  of  project,  1874,  for  slack- water  uavieation  to  depth  of  6  feet  from  McKees- 
port  (mouth  of  Youghiogheny)  to  West  Newton,  18.8  miles,  by  permaneotdams 
with  locks,  $688.0^,  '74,  i,  559,  563,  566.  Same,  by  plan  of  movable  dams  with 
locks,  11,308,406,  '74,  i,  566. 

In  connection  with  projects  for  extension  of  Chesapeake  and  Ohio  Canal  (which  see) 
for  slack- water  navigation  from  McKeesport  to  Cunnellsville,  45.3  miles,  to  a 
depth  of  7  feet,  $1,254,040,  '76^  ii,  87. 
Physical  Characteristics. 

Distances  from  Pittsburgh,  '74,  i,  527,  560 ;  '76^  ii,  114,  123.  Elevation  above  Ohio, 
'74,  i,  521,  560;  '76,  ii,  86,  114,  12:i  'rribntaries,  of  the  Ohio:  rainfall  in  val- 
leys  of,  '74,  i,  507,  520,  523,  532;  '76^  ii,  100.  Discharge  of  river,  '74,  i,  561. 
Lack  of  water  supply  on,  '74,  i,  497,  559,  561.  Coal  deposits  of  valley^  '74,  i, 
512;  '76,  ii,84. 
Plans. 

By  Lieutenant  Mahan,  1874^  for  movable  instead  of  permanent  dams ;  in  the  project 
for  slack- water  navigation  to  a  depth  of  6  feet  irom  McKeesport  to  West  Kew- 
ton  dam,  to  consist  of  navigable  pass  150  feet  wide,  closed  with  Chanoine  wickets 
13  feet  high :  adjacent  weir  with  sole  6  feet  above  sole  of  pass ;  lock  250  feet  by 
56  feet  by  7  feet ;  plan  involves  use  of  5  locks  and  dams,  '74,  i,  564.  Estimated 
cost,  (1,308,406:  comparison  with  permanent  dams,  and  plan  rejected  for  excess 
of  cost  of,  '74^  1,  566. 

By  Major  Merrill,  1874,  for  extension  of  nroposed  Chesapeake  and  Ohio  Canal  down 
the  valley  of  the  Youghiop^heny  to  McKeesport,  '74,  i,  497  ;  '76^  ii,  85.    Modi- 
fied in  1876  by  tenmnatine  canal  at  Connellsville  (see  Projects),  '76^  ii,  83. 
(See  also  Chesapeake  and  Onio  Canal,  Board  of  Engineers.) 
Projects. 

By  M^jor  Merrill,  1874,  for  slack- water  improvement  to  a  depth  of  6  feet  from  Mc- 
Keesport, at  confluence  of  Youghiogheny  with  the  Monongahela,  to  West  New- 
ton, a  distance  of  18.8  miles,  by  three  locks  and  dams  of  10  feet  lift  each ;  dams 
to  consist  of  timber  cribs  filled  with  stone,  and  locks  of  masonry  250  feet  by  56 
feet,  at  an  estimated  cost  of  |688,023,  '74,  i,  559,  563.  Compared  with  plan  of 
movable  dams,  and  the  adoption  of  permanent  dams  recommended,  '74,  i,  569, 

Considered  by  Major  Merrill,  1876,  in  connection  with  project  for  extension  of  Ches- 
apeake and  Ohio  Canal,  q.  v. ;  the  foregoing  project  becomes  sl^ck-water  navi- 
gation  from  McKeesport  to  Connellsvilk  (proposed  terminus  of  Chesapeake  and 
•hio  Canal),  a  distance  of  45.3  miles,  by  means  of  15  locks  and  dams  of  about 
10  feet  lift ;  upper  12  locks  to  be  146  feet  by  26  feet,  and  lower  3  locks  250  feet 
by  56  feet;  depth  of  improvement  to  be  7  feet;  dams  of  stone,  '76,  ii,  83,  86. 
Estimated  cost,  $1,254,040,  '76,  ii,  87. 
Surveys. 
1873.  Ordered  by  act  of  Congress,  '73,  60;  '74,  i,  560.  Completed,  '74,  i,  67.  In- 
definite inHtruotions  as  to  limits  of,  '74,  i,  559.  Distances  on  river  from  Pitts- 
burgh, '74,  i,  560.  Elevation  and  location  of  benches,  '74,  i,  561.  (See  also 
Chesapeake  and  Ohio  Canal. 

[L.  Y.  S.] 


ZViVIBRO  UIVER,  MINN.— Survey  of. 

Commerce. 

'67,  263. 
Engrlneers. 

Chief  of  Engineers. 

'66,  iii,  36. 
Engineer  in  Charge. 

Maj.  G.  K.  Warren,  1866,  '66,  iii,  36.    Report,  '67,  259,  262,  263. 
Expenilitures. 
For  survey,  '67,  262. 
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Ckmktinlng  the  namu  of  aitH  emplo^A^  wniraoton^  failing  bidderSf  etc,  with  references  to 
«ao&  iUlein  the  Main  Index  where  mentioned.  Full  referenoeafor  each  name  will  he  found 
in  the  Main  Index,  For  corresponding  information  conoerning  the  officers  of  the  Corps 
of  Engineers,  see  CuUum^s  Register  of  the  Officers  and  Graduates  of  the  United  States 
Militarjf  Academy,  3  vols,  N,  T,,  D.  Van  Nosirand,  IH68,  Jam/es  Millar,  1879. 


Abbott,  J.  lSi,,Assi»Umt  Engineer, 

Des  Moines  Kapids. 

Bock  Island  Rapids. 
Abert,  8.  T.,  U,  S.  C,  E, 

Aocotink  Creek,  Ya. 

Aqnia  Creek,  Ya. 

Blackwater  River,  Ya. 

Catawba  River,  N.  C. 

Chickahomiuy  River,  Ya. 

Camberland  River. 

Dau  River,  Ya.  and  N.  C. 

Edenton  Harbor,  N.  C. 

Elizabeth  River,  Ya. 

French  Bread  River,  Tenn.  and  N.  C. 

Hampton  River,  Ya. 

Illmois  River,  III. 

Leonardtown  Harbor,  Md. 

Little  Wicomico  River,  Ya. 

Mataponi  River,  Ya. 

Monnt  Yenion  channel. 

Nansemond  River,  Ya. 

Nense  River,  N.  C. 

New  River,  Ya. 

Nomini  Creek,  Ya. 

Norfolk  Harbor,  Ya. 

Norfolk  to  Cape  Fear  River,  N.  C. 

Ocooqnan  River,  Ya. 

Pa^n  Creek,  Ya. 

Pamlico  River,  K.  C. 

Pamunkey,  River,  Ya. 

Perquimans  River,  N.  C. 

Potomac  River,  East  Branch  of. 

Rappahannock  River,  Ya. 

Roanoke  River,  N.  C. 

Stanton  River,  Ya, 

Totnskey  River,  Ya. 

Urbana  Creek,  Ya. 

Washington  and  Georgetown  Harbors. 

Western  Rivers. 

Yadkin  River,  N.C. 
Adams,  G.  P.,  Contractor, 

South  Haven  Harbor,  Mich. 
Adams,  Julius  W.,  Assistant  Engineer, 

Counecticnt.  River,  Conn. 
Adams,  S.,  Contractor, 

Marqnette  Harbor,  Mich. 
AiKSWORTH,  D.  H.,  Assistant  Engineer. 

Dakota  River,  Dak. 

St.  Croix  River.  Wis.  and  Minn. 

Snake  River,  Dreg. 
Albany  Dredging  Company,  Contract- 
ors, 

Appomattox  River,  Ya. 

Connecticut  River,  Conn. 


Albany  DREDOiNa  Company— -Cont'd. 

Delaware  River  (Fort  Mifflin  Bar). 
Alobr,  S.  B.,  Contractor, 

Ohio  River. 
Allard,  Jambs,  Assistant  Engineer, 

Mississippi  River  Reservoirs. 
Allen,  Edw.,  Contractor, 

Oak  Orchard  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 
Allen,  J.  W.  P.,  Contraetor, 

Oswego  Harbor,  N.  Y. 

Sodns  Harbor  (Great).  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Allen,  R.,  Contractor, 

Charlotte  Harbor,  N.  Y. 
Almy,  G.  C,  Assistant  Engineer, 

Stonington  Harbor,  Conn. 
American  Dredging  Company,  Contract- 
ors, 

Baltimore  Harbor,  Md. 

Broadkiln  River,  Del. 

Cohansey  Creek,  N.  J. 

Darien  Harbor,  Ga. 

Delaware  River. 

James  River. 

New  Castle  Harbor,  Del. 

Savannah  River  and  Harbor,  Ga. 

Schuylkill  River,  Pa. 

Susquehanna  River,  Md. 

Wilmington  Harbor,  Del. 
Ames  &  Emery,  Contractors, 

Ontonagon  Harbor,  Mich. 
Ammen,  Daniel,  U,  3,  N, 

Providence  River  and  Harbor,  R.  I. 
Anderson,  James  C,  Assistant  Engineer. 

Transportation  Routes  to  the  Seaboard, 
Southern  Route. 
Andrews,  G.,  Contractor. 

Tchefuncte  River,  La. 
Andrews,  James,  Contraetor, 

Belfast  Bay  and  Harbor,  Mo. 

Boston  Harbor,  Mass. 

Cocheco  River,  N.  H. 

'<Gut,''  opposite  Bath,  Mc. 

Richmond's  Island,  Me. 

Saco  River,  Me. 
archer,  W.  M..  Contra^stor, 

Kanawha  River  (Great),  W.  Ya. 
Arkansas  and  White  River  W^recking 
Company,  Contractors. 

Western  Rivers. 
Atlantic  Dredging  Company,  Contract- 
ore* 

Belfast  Bay  and  Harbor,  Me. 
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Atlantic  Dredging  Company— Cont'd. 

Boston  Harbor,  Mass. 

Cocheoo  River,  N.  H. 

East  River,  N.  Y. 

New  Bedford  Harbor,  Mass. 

New  Haven  Harbor,  Conn. 

Penobscot  River,  Me. 
Atlantic  Wobks,  Contraotars, 

Mississippi  River,  at  its  month. 
Babcock,  H.  N.,  AaHstani  Engineer. 

Honsatonic  River,  Conn. 

New  Haven  Harbor,  Conn. 

Port  Jeflferson  Harbor,  N.  Y. 

West  Haven  Harbor,  Conn. 

Westpoit  Harbor,  Conn. 

Wickford  Harbor,  R.  I. 
Baceie,  a.  D.,  SupwintendeiU  Co4i8i  Surwif. 

Cape  Fear  River,  N.  C. 
Bache,  R.  M.,  Aseietani  Engineer. 

Delaware  River. 

Reedy  Island,  Dei. 
Bacon,  Henry,  Assistant  Engineer. 

Cape  Fear  River,  N.  C. 

Chester  River,  Md. 

Crisfield  Harbor,  Md. 

Eagle  Harbor,  Mioh. 

Elk  River,  Md. 

Kanawha  River  (Great). 

Leonardtown  Harbor,  Md. 

Ontonagon  Harbor,  Mich. 

Superior  City  Harbor,  Mioh. 

Wicomico  River,  Md. 
Bailey,  D.  E.,  Contractor. 

Black  River  Harbor. 

Buffalo  Harbor,  N.  Y. 
Bailey,  Q.  A.,  Contractor. 

Penobscot  River,  Me. 
Bailey,  J.  E.  &  D.  E.,  Contractors, 

Cleveland  Harbor,  Ohio. 

Grand  River  Harbor,  Ohio. 
Bailey  Sl  Denny,  Contractors. 

Buffalo  Harbor,  N.  Y. 

Dunkirk  Harbor,  N.  Y. 
Bailey  &,  Taylor,  Contractors. 

Willamette  and  Columbia  Rivers,  Or^. 
Baker,  H.,  Contractor. 

Ohio  River. 
Baker,  W.  J.,  Contractor. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Ball,  John  A.,  Contractor. 

Oakland  Harbor.  Cal. 
Ball  &  Platt,  Contractors, 

Columbia  River,  Canal  around  Cascades. 
Baltimore  Bridge  Company,  CofUra«(^«. 

Rock  Island  Bridge. 
Bangs  &  Dolby,  Contractors. 

Cape  Fear  River,  N.  C. 
Barker,  C.  8.,  Contractor. 

Huron  (Lake),  Harbor  of  refuj^. 

St.  Mary's  River  and  Canal,  Mich. 
Barker,  C.  C,  &  Son,  Contractors. 

Fox  and  Wisconsin  Rivers,  Wis. 

St.  Mary's  River  and  Canal,  Mich. 
Barker  &  Bodwbll,  Contractors. 

Delaware  Breakwater. 
Barker  &  Williams,  Contractors. 

St.  Mary's  Falls  and  Canal,  Mich. 
Barker,  Williams  &  Bangs,  Contractors, 

St  Mary's  River  and  Canal,  Mich. 


Barmore,  D.  S.,  Comiractor. 

Mississippi  River,  between  Fal]«  of  St. 
Antnony  and  Cairo. 

Wabash  River,  Ind. 
Barnes,  C.  C,  Contractor. 

Manitowoc  Harbor,  Wis. 
Barney.  G.,  Assistant  Engineer. 

MempnlB  Harbor. 

Mississippi  River,  between  Cairo  and 
mouth. 
Barney,  J.,  Asststamt  Engineer. 

Red  River,  Tex.,  etc. 
Barret,  Mr.,  Assistant  Engineer. 

Ohio  River. 
Barrett,  S.  M.,  Contraetor. 

Sheboygan  Harbor,  Wis. 
Bartlett,  J.  £.^  Contractor. 

Boston  Harbor,  Mass. 
Bateman,  C.  B.,  Assistant  Engineer, 

Wabash  River,  Ind. 
Bates,  Chas.  J.,  Assistant  Engineer. 

Cambridge  Harbor,  Md. 

Qneenstown  Harbor,  Md. 
Bayless,  Mr.,  Assistant  Engineer, 

Des  Moines  Rapids. 
Beard,  W.  H.,  Contractor. 

Appomattox  River,  Ya. 

Chester  River,  Md. 

Delaware  River. 

Port  JefiiBnon  Harbor,  N.  Y. 

Washington  and  Georgetown  Harbors. 

Wilmington  Harbor,  1^1. 
Bbardsley,  Messrs.,  Contractors. 

Bridgeport  Harbor,  Conn. 

Connecticut  River,  Conn. 

New  Haven  Harbor,  Conn. 

Norwalk  Harbor,  Conn. 
Beattie,  J.,  Contractor. 

Block  Island,  R.  I. 

Port  Jefferson  Harbor,  N.  Y. 

Westport  Harbor,  Conn. 
Bkattir  &  Dresser,  Contractors, 

Southport  Harbor,  Conn. 
Beckwith,  Geo.,  Assistant  Engineer, 

Bridgeport  Harbor,  Conn. 
Bell,  £.,  Assistant  Engineer. 

Minnesota  River. 
Bell,  J.  E.,  Assistant  Engineer. 

Kanawha  River  (Little),  W.  Va. 

Monon«ihela  River. 

Sandy  River  (Big),  Ky. 
Belleyue  Quarry  Company,  ConUraetere, 

New  Castle  Harbor,  Del. 
BbnjaiiAn,  E.  M.,  Contractor. 

Wilmington  Harbor,  Cal. 
Bennet,  £.,  Assistant  Engineer, 

Des  Moiues  Rapids. 
Benson,  C.  B.,  Contraetor, 

Hudson  River,  N.  Y. 
Bentley,  H.  a..  Assistant  Engineer, 

Fall  River  Harbor,  Mass. 

Narragansett  Bay. 

New  Bedford  Harbor,  Mass. 

Pawtncket  River,  Conn. 

Providence  River  and  Harbor,  R.  I. 

Stouington  Harbor,  Conn. 

Thames  River,  Conn. 
Benton,  Smith  &  Co.,  Contractere, 

Wilmington  Harbor,  CaL 
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Berri^k,  J.  M.,  AnUttavt  JEnginmr, 

Sheboygan  Harbor,  Wis. 
Berthelbt,  Jr.|  J.  R.,  Ov0r$eer, 

Fox  and  Wisconsin  Bivers,  Wis. 
Beuck,  C.  H.,  AssiBtant  Enginefr, 

Rock  Island  Rapids. 
BiGELOW  &  Adsit,  Ckmiraatora, 

Otter  Creek,  Y t. 
Bill,  £.  A.,  Contraetar, 

Thames  River,  Conn. 
Billings,  E.  L.,  AsaUtant  Enginmr, 

Fox  and  Wisconsin  Rivers,  Wis. 
Bird,  H.  D.,  Auisiant  Engineer, 

Appomattox  River,  Va. 
Bird,  J.  S.,  AB9i9tani  Enginwr, 

Trinity  River,  Texas. 
Bird  &  Michle,  Contraot^ira. 

Frankfort  Harbor,  Mich. 

Mnskegon  Harbor,  Mich. 
BiRNiE,  G.  H.,  Assistant  JSngineer, 

Honsatonic  River,  Conn. 
Bitting,  Hiram,  Caniraetar. 

Chester  Harbor,  Pa. 
Black  &  Co.,  Omtraetws, 

Ohio  River,  Falls  of. 
Blair.  J.  F.,  dmtraetw. 

Boifalo  Harbor,  N.  Y. 
Blaisdell,  Mr.,  Assistant  Engineer. 

Osage  River,  Mo. 
Blaisdell,  A.  H.,  Assistant  Engineer. 

Bayou  Bartholomew,  La. 

Black  River,  Ark. 

Cnivre  River,  Mo. 

Current  River,  Mo. 

Bes  Moines  Rapids. 

Fourche  La  Faive  River,  Ark. 

Missouri  River. 
Blaisdell,  J.  A.,  Contractor. 

Plymouth  Beach  and  Harbor,  Mass. 
Blaisdell,  J.  H.,  Contractor. 

Provincetown  Harbor,  Mass. 
Blaisdell,  A.,  &.  J.  S.  Bailet,  Contract- 
ors, 

Kennebunk  River,  Me. 
Blake,  Percy  M.,  Assistant  Engineer. 

Hyannis  Harbor,  Moss. 
Blanc,  O.,  Assistant  Engineer. 

Transportation  Routes,  Northern  Route, 
Tnird  subdivision. 
Blanchard,  a.  G.,  Assistant  Engineer. 

Galveston  Bay,  Tex. 
BucKENBDERFER,  .1.,  Assistant  Engineer, 

Fox  and  Wisconsin  Rivers,  Wis. 
Blisdeix,  a..  Contractor, 

Tennessee  River. 
Blow,  Mr.,  Assistant  Engineer, 

Nottoway  River,  Va- 
JBoBHMEK,  M.,  Assistant  Engineer, 

Missouri  River. 
Bolles,  C.  p.,  Assietant  Engineer, 

Cape  Fear  River,  N.  C. 
Bolton,  C.  M.,  Assistant  Engineer, 

Columbia  River,  CanaL 

Coos  Bay,  Oreg. 

Coquille  River,  Oreg. 
Booth,  Bartram,  Contractor. 

Chester  Harbor,  Pa. 
BoscHKE,  A.,  Contractor. 

Boston  Harbor,  Mass. 

Merrimac  River,  Mass. 


BO0CHXB,  A.— Continued. 

Penobscot  River,  Me. 

Wilmington  Harbor,  Cal. 
Both,  A.  C.,  Assistant  Engineer. 

Belfast  B^  and  Harbor,  Me. 

Camden  Harbor,  Me. 

Lincolnville  Harbor,  Me. 

Lubeck  Channel,  Me. 

Penobscot  River,  Me. 
BoTHFiELD,  H.  F..  Assistant  Engineer. 

Boston  Harbor,  Mass. 

Gloucester  Harbor,  Mass. 
BoUKER,  A.  A.,  Contrador, 

Housatohio  River,  Conn. 
BowEN,  H.,  Contractor. 

Portland  Harbor,  Me. 
Bowes,  J.  R.,  Assistant  Engineer. 

Muskegon  Harbor,  Mich. 
BowLET,  J.  £.  &  G.,  Contractors, 

Plymouth  Harbor,  Mass. 
BoTD,  C.  R.,  Assistant  Engineer, 

New  River,  Va. 
Boyle,  B.,  Assistant  Engineer. 

East  River,  N.  T. 
Boyle  &  Roach.  Contractors. 

Ohio  River  Falls. 

St.  Mary's  River  and  Canal,  Mich. 
BoYNTON  Bros.,  Contractors. 

Boston  Harbor,  Mass. 
Bradford,  Mr.,  Assistant  Enfineer. 

Sacramento  and  Feather  Rivers,  Cal. 
Bradley,  J.,  Contractor. 

Ohio  River. 
Bragdon,  C.  H.,  Contractor. 

Kennebunk  River,  Me. 

Saoo  River,  Me. 
Brainard,  M.  F.,  Contractor. 

Cohansev  Creek,  N.  J. 

Connecticut  River,  Conn. 

Baltimore  Harbor,  Md. 

Honsatonic  River,  Conn. 

Pawcatuck  River,  R.  I,  and  Conn. 

Peoonio  River,  N.  Y. 

Port  Jefferson  Harbor,  N.  Y. 

Queenstown  Harbor,  Md. 

Salem  River,  N.  J. 

Schuylkill  River,  Pa. 

St.onlngton  Harbor,  Conn. 

Wareham  Harbor,  Moss. 
Brainard  &  Rice,  Contractors. 

Hampton  River,  Va. 

WaHhington  and  Georgetown  Harbors. 
Brooks,  S.  W.,  Assistant  Engineer. 

Rio  Grande  River  ^t  Fort  Brown,  Tex. 
Brooks  &  Adams,  Contractors. 

Erie  Harbor,  Pa. 

Grand  River  Harbor,  Ohio. 

Huron  Harbor,  Ohio. 
Broti  &  NORRis,  Contractore, 

Neches  River,  Tex. 

Sabine  River,  Tex. 

Trinity  River,  Tex. 
Brown,  A.  P.,  Contractor. 

Baltimore  Harbor,  Md. 
Brown,  H.  S.,  Contractor. 

Galena  River,  111. 

Illinois  River. 
Brown,  John,  Contractor. 

Clinton  River,  Mich. 

St.  Clair  Flats  Ship-Canal,  Mich. 
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Brown,  B.  A.»  A»iittani  Engineer, 

Illinois  River,  111. 

Minnesota  River,  Minn. 
Brown,  John,  &  Co.,  Contractors. 

Saginnw  River,  Mich. 

St.  Clair  Flats  Ship-Oaoal,  MIoli. 

St.  Mary's  River  and  Canal,  Mich. 
Bryson,  W.  3,yAni9tant£nsinm; 

Fox  and  Wisconsin  Rivers,  Wis. 

Onmd  Calnmet  River,  Ind. 

Pensaukee  River,  Wis. 

Waukesan  Harbor,  111. 
Bryson,  m.  A.,  Conirador, 

Ohio  River. 
Buchanan,  J.  C,  A$9i9tani  Engineer. 

Galveston  Harbor,  Tex. 
BuFORD,  N.  B.,  AnUttant  State  Engineer, 

Licking  River,  Ky. 
BuRCH,  B.  S.,  Contractor. 

Appomattox  River,  Ya. 
BURGWYN,  C.  P.  E,,A»9ietant  Engineer. 

North  Landing  River,  Va. 
Burke,  W.,  Contractor. 

Great  Sodas  Harbor,  N.  Y. 
Burke,  W.,  &  Son,  Contraotorg. 

Charlotte  Harbor,  N.  V. 
BUKNEY,  JosBPH,  Aseidtant  Engineer, 

Choctawhatchee  River,  Ala.  and  Fla. 

St.  Mark's  River,  FU. 

Yazoo  River,  Miss. 
Burr.  Mr.,  Aseiatant  Engineer. 

Yadkin  River,  V.  C. 
Byers,  J.  A.,  Aseiatant  Engineer. 

Kanawha  River  (Great). 
Byrne  &  McKenzie,  Contractora. 

Ohio  River  Falls. 
Cable,  C,  CotUraotor. 

Ohio  River. 
Caldwell,  James,  Contractor. 

Marquette  Harbor,  Mich. 

Oak  Orchard  Harbor,  N.  Y. 

Osweico  Harbor,  N.  Y. 

Rocky  River  Harbor,  Ohio. 

Soath  Haven  Harbor,  Mich. 
Caldwell,  Jr.,  J.  li.,  Aaaietant  Engineer. 

Gnyandotte  River,  W.  Va. 
Caij)WELL,  M.  0,,Conlractor. 

Hudson  River,  N.  Y. 
Caldwell  Sl  French,  Contractora. 

Sodus  Harbor  (Great),  N.  Y. 
Caler,  James,  Contractor. 

Passaic  River,  N.  J. 
Camp,  Irvin,  Aaaiatant  Engineer. 

Erip  Harbor,  Pa. 

Rocky  River  Harbw,  Ohio. 
Campbell,  C.  C,  Contractor. 

Block  Island,  R.  !• 

Bridgeport  Harbor,  Conn. 

Port  Jefferson  Harbor,  N.  Y. 

St.  John's  River,  Fla. 
Cannon,  E.  A.,  Clerk. 

Compiler  o.;  this  Index  (see  Preface). 
Capr  Ann  Granite  Cobapan y,  Coni/ractora. 

Boston  Harbor,  Mass. 
Carkin,  W.  S.,  Contractor. 

Calumet  Harbor,  111. 
Carkin  &.  Kimball,  Contractora. 

An  Sable  River  and  Harbor,  Mich. 

New  Buffalo  Harbor,  Mich. 

White  River  Harbor,  Mich. 


Carkin  &  Stickney,  Contractora.  - 

Cheboygan  Harbor,  Mich. 
Carkin,  Stickney  &.  Cram,  Contractora. 

Cheboygan  Harbor,  Mich. 

Saginaw  River,  Mich. 
Carpenter,  E.  J.,  Aaaiatant  Engvneer. 

Kanawhu  River  (Little),  W.  Va. 

Wabash  River,  Ind. 
Carroll,  J.,  Contractor. 

Des  Moines  Rapids. 
Carson,  J.  P.,  Aaaiatant  Enaineer. 

Savannah  River  and  Harbor,  Oa. 
Cartwrioht  &>  McCuuDY,  Contractora. 

Grand  River  Harbor,  Ohio. 
Cartwrioht,  McCURDY  &  Co.  ,CSoRlr«clori; 

Ashtabula  Harbor,  Ohio. 

Black  River  Harbor,  Ohio. 

Cleveland  Harbor,  Ohio. 

Dunkirk  Harbor,  N.  Y. 

Monroe  Harbor,  Mich. 

Rocky  River  Hbrbor,  Ohio. 

Vermillion  Harbor,  Ohio. 
Cary,  J.  S.,  Aaaiatant  Engineer. 

Hiawassee  River,  Tenn. 
Case  &  Co.,  Contractora. 

Des  Moines  Rapids. 
Case,  C.  G.,  Sl  Co.,  Contractora. 

Rock  Island  Rapids. 
Case  6t  Jennings,  Contractora. 

Ashtabula  Harbor,  Ohio. 

Detroit  River. 

Dunkirk  Harbor,  N.  Y. 

Oak  Orchard  Harbor,  N.  Y. 

PultneyviUe,  N.  Y. 

Vermillion  Harbor,  Ohio. 
Casgrain,  W.  T.,  Aaaiatant  Engineer. 

Ahnepee  Harbor,  Wis. 

Ashtabula  Harbor,  Ohio. 

Chicago  Harbor,  lU. 

Grand  River  Harbor,  Ohio. 

Menomonee  Harbor,  Mich,  and  Wis. 

Oconto  River,  Wis. 

Racine  Harbor,  Wis. 

Saugatuck  Harbor,  Mich. 

South  Haven  Harbor,  Mich. 

Stnrffeon  Bay  Harbor,  Wis. 
Cave,  E.  Vf  ..Contractor. 

Galveston  Bay.  Tex. 
Chapin  &  Wells,  Contractora. 

Michigan  City  Harbor,  Ind. 
Chase,  £.  A.,  Aaaiatant  Engineer. 

Monoiigahela  River. 
Chase,  James  A.,  Aaaiatant  Engineer. 

Broadkiln  River,  Del. 
Chase,  L.  S.,  Aaaiatant  Engineer. 

Norwalk  Harbor,  Conn. 
Chesbrough,  £.  S«,  Aaaiata/nl  Engineer. 

Chicago  Harbor,  111. 
Chicago  Dock  and  Dredging  Compasty 
Contractora. 

Kenosha  Harbor,  Wis. 

Ranine  Harbor,  Wis. 

White  River  Harbor,  Mich. 
Childs,  a.  G.,  Aaaiatant  Engineer. 

Portland  Harbor,  Me. 
Christian,  W.  H.,  Aaaiatant  En4fimeer. 

Ohio  River. 
Cdtcinnati  Wrecking  Boat  Company, 
ConiviUitora. 

Western  Rivers. 
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Clapp,  Qborgb,  C&mtraetitr. 
Hyannis  Harbor^  MaBB. 
Plymoa^h  Beach  aod  Harbor,  Mass. 
Clark,  Ambrose,  Conlracior, 

Buffalo  Harbor,  N.  Y. 
CiABK,  £.  C,  i^breiiMiii. 

Superior  City  Harbor,  Wis. 
Clark,  J.,  Cantraetor, 

Des  Moines  Rapids. 
Clark,  J.  P.,  Contraotar, 

Sebawaing  River,  Mioh. 
Clark,  W.  B.,  Ckmiraetar. 

Umpqna  River,  Oreg. 
Clark,  W.  D.,  Aa^Mant  Engineer, 

Rock  Island  Rapids. 
Clinton,  De  Witt,  Surcejfor, 

Hudson  River,  N.  Y. 
Coats  Sl  Qeer,  Cantraaters, 

Saugatnck  Harbor,  Mich. 
COBURN,  R.  G.,  Cantraoknr, 

Superior  City  Harbor,  Wis. 
CoBURN  &  Rat,  Contraeton. 

Superior  City  Harbor,  Wis. 
CoLBURN,  W.  C,  Contractor. 

Monroe  Harbor,  Mich. 
Cole,  CM.,  Contractor. 

Ohio  River. 

Wabash  River,  Ind. 
Cole  &.  Hammond,  Conirattors. 

Mississippi  River,  Falls  of  St.  Anthony. 
Collins,  H.  C,  Contractor, 

Mississippi  River,  at  its  month. 
Collins,  H.  C,  Aa&istant  Engineer. 

Corpus  Christi  and  Aransas  Pass,  Tex. 

Pearl  River,  Miss. 
Collins,  J.  N.,  &  Co.,  Contractors. 

Oswego  Harbor,  N.  Y. 

Sodus  Harbor  (Great).  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
COLTON,  F.  B.,  Contractor. 

Buffalo  Harbor.  N.  Y. 

Cleveland  Uaroor.  Ohio. 

Norfolk  Harbor,  Va. 

Salem  River,  N.  J. 

Wilmington  Harbor,  Del. 
Connolly,  R.  A.,  effractor. 

Grand  Haven  Harbor,  Mich. 

Kenosha  Harbor,  Wis. 

Manitowoc  Hai'bor,  Wis. 

New  Buffalo  Harbor,  Mich. 

St.  Joseph  Harbor,  Mioh. 

Saugatuck  Harbor,  Mich. 

Two  Rivers  Harbor,  Wis. 
CoNRO,  A.,   Contractor.    (See  also  Has- 

BROOK  &  CONRO). 

Green  Bay  Harbor,  Wis.  . 

Kenosha  Harbor,  Wis. 

Milwaukee  Harbor^  Wis. 

Racine  Harbor,  Wis. 
CoNRO,  Starkb  a,  Co.,  Contractors. 

Fox  and  Wisconsin  Rivers,  Wis. 
Constantinb.  Daniel,  Contractor. 

Pocomoke  River,  Md. 

Rappahannock  River,  Ya. 
Cook,  Frank,  Assistant  Engineer. 

Mississippi  River,  Meeker's  Island. 

Mississippi  River,   above  Falls  of  St. 
Anthony. 

Mississippi  River  Reservoirs. 


Cook,  H.,  Contractor. 

Osage  River,  Mo. 
Cook,  H.  T.,  Contractor. 

Ohio  River  Falls. 
Cook,  E.  C,  dt  Bro.,  Contractors. 

White  River  Harbor,  Mich. 
Cook  &  Folsom,  Contractors. 

Mississippi  River,.  Falls  of  St.  Anthony. 
CooLET,  L.  E.,  Assistant  Engineer. 

Missouri  River. 
CooLEY,  A.  B.,  &  Co.,  Contractors, 

Portland  Harbor,  Me. 
CoPELAND  Sl  Co.,  Contractors, 

Des  Moines  Rapids. 
Copp,  John,  Surveyor, 

Connecticut  River,  Coim. 
CORlfiTT,  J.,  Contractor. 

White  River  Harbor,  Mich. 
C0R8B,  J.  M.,  Contractor. 

Chicago  Harbor,  111. 
Cotton,  J.  P..  Assistant  Engineer. 

Block  Island,  R.  I. 

Fall  River  Harbor,  Mass. 

Fox  and  Wisconsin  Rivers,  Wis. 

Milford  Harbor,  Conn. 

Newport  Harbor,  R.  L 

Niantic  River,  (>>nn. 

Westport  Harbor,  Conn. 

Wood's  Holl  Harbor,  Mass. 
Cox,  A.  L.,  Assistant  Engineer. 

Guyandotte  River,  W.  Va. 

Twelve-pole  River,  W.  Va. 
Cradlebauoh,  G.  W.,  Aseistant  Engineer. 

Chehalis  River.  Wash.  Ter. 
Cram,  R.  J.,  AssistasU  Engineer. 

Huron  (Lake),  Harbor  of  Refoge. 
Cram,  Roys  J.,  Assistant  Engineer. 

Cheboygan  Harbor,  Mich. 

St.  Clair  River  at  mouth  of  Black  River. 
Cramer,  E.,  Assistant  Engineer. 

Rock  Island  Rapids, 
Cramer,  G.  F.,  Assistant  Engineer. 

Alsea  River,  Oreg. 

Yamhill  River,  Ch«g. 
Crane  &  Keaveny,  Contractors. 

Marcus  Hook  Harbor,  Pa. 
Crary,  J.  S.,  Assistant  Engineer. 

Tennessee  River. 
Crocker,  Franklin,  Contractor. 

Hyannis  Harbor,  Mass. 
Crocker,  Oeorob,  Assistant  Engineer. 

Lake  Michigan  and  Wabash  luver. 
Crosman,  Charles,  Inspector. 

Compiler  on  this  Index  (see  Preface). 

Green  Bay  Harbor,  Wis. 

Two  Rivers  Harbor,  Wis. 
Cross,  A.,  Assistant  Engineer. 

Galveston  Bay,  Tex. 
Indianola  Harbor,  Tex. 
Culbert,  Uriah,  &.  Co.,  Contractors. 

Black  liake  Harbor,  Mich. 

Michigan  City  Harbor,  Ind. 
Culbert  &  Hopkins,  Contractors. 
Black  Lake  Harbor,  Mich. 
Michigan  City  Harbor,  Ind. 
Muskegon  Harbor,  Mich. 
CULLEN,  J.,  Assistant  Engineer, 

Minnesota  River,  Minn. 
Culpepper,  H.  E.,  Contractor. 
Chickahominy  River,  Va. 
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Culpepper,  H.  £.— Continued. 

Elizabeth  River,  Va. 

Hampton  Biver,  Ya. 

Nansemond  River,  Va. 
CuMiNGS.  Thomas,  Caniraotor, 

Schuylkill  River,  Pa. 

Wilmington  Harbor,  Del. 
CuMMiNGS,  Samuel,  &  Son,  Contractors. 

Western  Rivera. 
CuMMiSKET,  Hugh,  Contractor, 

Duxbury  Beach  and  Harbor,  Mass. 
CuNLiFF,  Simeon,  Contractor, 

Hudson  River,  N.Y. 
CURRIE,  D.  M^  AssUtant  Enainecr. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 

Tampa  Bay,  Fla. 
Curtis,  J.  H. .  A$tistant  Engineer, 

Arkansas  River  at  Fort  Smith. 
Curtis,  R.  H.,  Aeeietant  Engineer. 

St.  Mark's  River,  Fla. 
Curtis  &  Fobes,  Contraotore, 

Portland  Harbor,  Me. 
Curtis,  Fobes  &  Co.,  Contraetore, 

Baltimore  Harbor,  Md. 

Boston  Harbor,  Mass. 

Cape  Fear  River,  N.  C. 

Fail  River  Harbor,  Mass. 

Hudson  River,  N.  Y. 

Machias  River,  Me. 

Merrimac  River,  Mass. 

Penobscot  River,  Me. 

Sabine  Pass,  Tex. 

Salem  Harl)or,  Mass. 

Wareham  Harbor,  Mass. 
Dabnet,  T.  G.,  Assistant  Engineer. 

Huntington  Harbor.  Long  Island,  N.  Y. 

Mississippi  River,  oetween  Cairo   and 
month. 

Mississippi  River  Reservoirs. 

Narragausett  Pier,  R.  I. 

Norwalk  Harbor,  Conn. 

Pawcatuck  River,  R.  I.  and  Conn. 

Pawtucket  River,  Conn. 

Peoonic  River,  N.  Y. 

Port  Jefferson  Harbor,  N.  Y. 

Stonington  Harbor,  Conn. 

Vicksburg  Harbor,  Miss. 
Dager,  J.  H.,  Assistant  Engineer. 

Pawcatuck  River,  Conn. 
Dale,  Hervet  S.,  Contractor. 

Frankfort  Harbor,  Mich. 

Huron  (Lake)  Harbor  of  Refuge. 

Saginaw  River,  Mich. 
Dale  &  Davidson,  Contractors, 

Huron  (Lake)  Harbor  of  Refuge. 
Dale,  Samuel,  Assistant  Engineer. 

Milford  Harbor,  Conn. 
Dalt,  C,  Contractor. 

Black  River,  N.  Y. 

Ogdensburg  Harbor,  N.  Y. 

Wa<ldington  Harbor,  N.  Y. 
Danaher,  Patrick  M.,  Contractor. 

Racine  Harbor,  Wis. 
Darling,  J.  H.,  Assistant  Engineer. 

Mississippi  River,  between  Cairo  and 
moutn. 
Darslet,  W.D.,  Contractor. 

Connecticut  River,  Conn. 


Daubbnet,  George,  Aseisftant  Engimeer. 

Charleston  Harbor,  S.  C. 

Pee  Dee  River  (Great),  S.  C 

St.  John's  River,  Fla. 

Savannah  River  and  Harbor,  Ga. 
Davenport,  Rufub,  Assistant  Engineer. 

Mississippi  River  Reservoirs. 
Davis,  C.JS.,  Assistant  Engineer. 

Minnesota  River,  Minn. 
Davis,  Charles  Henry,  Lieni.,  U.  8.  if. 

Cape  Fear  River,  N.  C. 
Davis,  Darius,  Contractor. 

Hudson  River,  N.  Y. 
Davis,  J.  A.,  Contractor, 

Susquehanna  River,  Md. 
Davis,  J.  B.,  Assistant  Engineer. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Davis.  J.  C.  &  J.  H.,  Contractors. 

Sandusky  City  Harbor,  Ohio. 
Dawson,  tank  &  Co.,  Vontraetore. 

Hyannis  Harbor,  Mass. 
Day,  J.  £.,  Assistant  Engineer. 

Ohio  River. 
Day  &  Call,  Contractors. 

Fox  and  Wisconsin  Rivers,  Wis. 
De  Camp,  John,  Contractor. 

Western  Rivers. 
Dbering,  J.  M.  A  J.  W.,  Contraetare. 

Saco  River,  M6. 
De  Foresta,  C,  Assistant  Engineer, 

Harlem  River,  N.  Y. 

Hudson  River,  N.  Y. 
De  Graw,  Charles  J.,  Contractor. 

Burlington  Harbor,  Vt. 

Sodus  Harbor  (Great),  K.  Y. 

Sodus  Harbor  (Little),  N.  Y. 

Oswego  Harbor,  N.  Y. 
De  Graw,  Wells,  Bidder. 

Burlington  Harbor,  Vt. 
De  La  Camp,  John,  Assistant  Engineer, 

Erie  Harbor,  Pa. 
De  Marr,  A.,  Assistant  Engineer, 

Neches  River,  Tex. 
Dennis,  J.  C.  Contractor. 

Ohio  River  Falls. 
Dennis,  J.  H.,  Contractor. 

Tennessee  River. 
Denny  &  Bailey,  Bidders. 

Erie  Harbor,  Pa. 
Dewes,  p.  L..  Contractor. 

Cumberland  River. 
Deshongs  &  Leiper,  Contraetore, 

Delaware  Breakwater. 
Dickson,  R.  J.,  Overseer. 

Oswego  Harbor,  N.  Y. 
DiERCKS,  £.  W.,  Contractor. 

Milwaukee  Harbor,  Wis. 

Muskegon  Harbor,  Mich. 
Dillingham  A  Co.,  Contractors, 

Sheboygan  Harbor,  Wis. 
Dodge,  A.,  Contractor, 

South  Haven  Harbor,  Midi. 
Dodge,  Alanson,  Contractor. 

Baltimore  Harbor,  Md. 
Dodge,  A.  A..  Contractor, 

Aquia  Creek,  Va. 

Cambridge  Harbor,  Md. 

Elk  River,  Md. 

Oak  Orchard  Harbor,  N.  Y. 
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DoDOE,  A.  A.— Oontinned. 

Ocooquan  River,  Va. 

Ogdensbtirg  Harbor,  N.  Y. 

Eappaljannock  Riyer,  Ya. 
Dodge,  N.  G.,  Contractwr. 

Green  Bay  Harbor,  Wis. 

Potomac  River. 
Dodge,  R.  R.,  Contractor. 

Ashtabala  Harbor,  Ohio. 

Sodus  Harbor  (Great),  N.  T. 

SoduB  Bay  Harbor  (Little),  N.  Y. 
Dodge  &  Moses,  Contractors. 

8uperior  Bay,  Wis. 
Doekflinger,  a.,  Assistant  Engineer. 

East  River,  N.  Y. 

Echo  Harbor,  N.  Y. 

Elizabeth  River,  N.  J, 

Harlem  River,  N.  Y. 

Keyport  Harbor,  N.  J. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 

Rahway  River,  N.  J. 

Woodbridge  Creek,  N.  J. 
DOLAN,  J.  D.,  Contractor. 

Michigan  City  Harbor,  Ind. 
DoRAN,  F.  C,  Assistant  Engineer. 

Transportation  Routes,  Northern  Route, 
Second  subdivision,  Hennepin  Canal. 
Douglass,  E.  H.,  Assistant  Engineer. 

Minnesota  River,  Minn. 
Douglass.  H.  S.,  Assistant  Engineer. 

Brazos  ^antia^o  Harbor,  Tex. 

Corpus  Christ!  and  Aransas  Pass,  Tex. 

Tangipahoa  River,  La. 
Douglass  &  Winston,  Contractors. 

Minnesota  River,  Minn. 
Down,  I.  W.,  Assistant  Engineer. 

Baltimore  Harbor,  Md. 
Dresses,  G.  W.,  Assistant  Engineer. 

Block  Island,  R.  I. 
Dubois,  H.,  &  Sons,  Contractors. 

Raritan  River.  N.  J. 
Duke,  W.  D.,  Assistant  Engineer. 

Bayou  T^che,  La. 

Galveston  Bay,  Texas. 
Dukes,  R.  L.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Dull,  J.  J.,  Contractor. 

Des  Moines  Rapids. 

Rock  Island  Rapids. 
Dull,  C.  P.  ^  D.  M.,  Contractors. 

Kanawha  River  (Great). 
Dull  &  Wilijams^  Contractors. 

Rock  Island  Rapids. 
DuMONT,  C.  T.,  Contractor. 

Western  Rivers. 
Dunbar,  C.  F.,  Contractor. 

Detroit  River,  Mich. 
Dunbar,  R.,  Contractor. 

Eagle  Harbor,  Mich. 
Dunbar,  Thomas,  Contractor. 

Toledo  Harbor,  Ohio. 
Dunbar,  Thomas,  &  Co.,  Contractors. 

Monroe  Harbor,  Mich. 

Sandusky  City  Harbor,  Ohio. 

Sandusky  River,  Ohio. 
Duncklee,  J.  B.,  Assistant  Engineer, 

Potomac  River,  East  Branch, 

Totuskey  River,  Va. 

Urbana  Creek,  Va. 
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Duncklee,  J.  B. — Continued. 

Wicomico  River  (Little),  Va. 
Durham,  C.  W.,  Assistant  Engineer, 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 

Ouachita  River,  Ark. 

Rock  Island  Rapids. 

Transportation      Routes,      Mississippi 
Route,  Third  subdivision. 
DwTER,  A.  O.,  Assistant  Engineer. 

East  Kiver,  N.  Y. 
Dyer,  Samuel,  Contractor. 

Provincetown  Harbor^  Mass. 
Dyes,  G.,  Assistant  Engineer. 

Atchafalaya  Bay,  La. 

Sabine  River,  Texas. 

Trinity  River,  Texas. 
Eastman,  G.,  Contractor. 

Muskegon  Harbor,  Mich. 

South  Haven  Harbor,  Mich. 
Eastwick,  p.  G.,  Assistant  Engineer. 

Clearwater  River,  Idaho. 

Rogue  River,  Oreg. 
Eau   Claire   Lumber   Company,   Con- 
tractors. 

Rock  Island  Bridge. 
Edsall,  SidneYj  Contractor. 

Connecticut  River,  Conn. 
Edwards,  N.  M.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Edwards,  S.  R.,  Contractor. 

Boston  Harbor,  Mass. 
]^DWARDS,  W.  S.,  Assistant  Engineer. 

Bridgeport  Harbor,  Conn. 

Duck  Creek,  Del. 

East  River,  N.  Y. 

Housatonic  River,  Conn. 

Huntington  Harbor,  Long  Island,  N.  Y. 

Mispillion  Creek,  Del. 

Port  Jefferson  Harbor,  N.  Y. 
EiCHBAUM,  G.  R.,  Assistant  Engineer, 

Ohio  River  Falls. 

Osage  River,  Mo. 
EiSENMAN,  J.,  Assistant  Engineer. 

Mississippi  River,  from  Cairo  to  mouth. 
Elleeman,  E.,&  Co.,  Contractor. 

Red  River,  Tex.,  etc, 
Elliott,  George  H.,  Assistant  Engineer. 

Blackwater  River,  Va. 

Currituck  Sound,  N.  C. 

Edenton  Harbor,  N.  C. 

Elizabeth  River,  Va. 

Mackay's  Creek,  N.  C. 

Norfolk  Harbor,  Va. 

Pamlico  River,  N.  C. 

Roanoke  River,  N.  C. 

Washington  Harbor,  N.  C. 
Ellis,  Theo.  G.,  Assistant  Engineer. 

Connecticut  River,  Conn. 

Housatonic  River,  Conn. 
Ellsworth,  E.  F.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Enright,  David,  Assistant  Engineer,, 

Monroe  Harbor,  Mich. 

Port  Clinton  Harbor,  Ohio. 

Rocky  River  Harbor,  Ohio. 
Eppley,  F.  M.,  Assistant  Engineer. 

Charleston  Harbor,  S.  C. 

Crow  Shoals,  Delaware  Bay. 

Delaware  to  Chincoteague  Inlet,  Md. 
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Evans,  S.  W.^AssiMtant  Engineer. 

Dan  River,  Ya.  and  N.  C. 

Yadkin  River,  K.  C. 
Eyre,  A.  P.,  Caniraotor. 

Marcns  Hook  Harbor,  Pa. 
Faiiris  &  Garfibld,  Contraotere. 

Cleveland  Harbor,  Ohio. 

Erie  Harbor,  Pa. 

Huron  (Lake),  Harbor  of  Refoge. 
l^'ELL,  George  £.,  AseUUmt  Engineer. 

Buffalo  Harbor,  N.  Y. 

Cleveland  Harbor,  Ohio. 
i^^NDALL,  Clarence,  Aeeietani  Engineer, 

Potomac  River. 
Fenner,  J.  H.,  Contractor. 

Fall  River  Harbor,  Mass. 

Pawcatuck  River,  R.  I.  and  Conn. 

Southport  Harbor,  Conn. 
Ferguson,  W.,  Contractor. 

Marquette  Harbor,  Mich. 
Ferrall  &  Clark,  Contraotore. 

Obio  River  Falls. 
Ferris,  G.  H.,  Contractor. 

Appomattox  River,  Va. 

Aquia  Creek,  Va. 

Baltimore  Harbor,  Md. 

Cambridge  Harbor,  Md. 

Crisfield  Harbor.  Md. 

Currituck  Sound,  N.  C. 

Edeuton  Harbor,  N.  C. 

Elizabeth  River,  Va. 

Le^nardtown  Harbor,  Md. 

Nansemond  River,  Va. 

Nomini  Creek,  Va. 

Norwalk  Harbor,  Conn. 

Pamlico  River,  N.  C. 

Rappahannock  River,  Va. 

Wicomico  River,  Md. 
FiLLEBROWN,  H.  C.,  Assistant  Engineer. 

CooHa  River,  Ala.  and  Ga. 

Tombigbee  and  Black  Warrior  Rivers. 
Finch,  Engs  &  Co.,  Contr<ictors. 

Block  Island,  R.  I. 
Fisher,  Mr.,  Assistant  Engineer. 

Yadkin  River,  N.  C. 
Fisher,  A.  H.,  Assistant  Engineer. 

Delaware  River,  N.  J. 
Fitzgerald,  D.,  Assistant  Engineer. 

Cache  River,  Ark. 

Osage  River,  Mo. 
FiTZHUGH,  R.  H.,  Assistant  Engineer. 

Kentucky  River,  Ky. 
FiTzsiMONS,  Charles,  Contractor, 

Cheboygan  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 

St.  Joseph  Harbor,  Mich. 

Toledo  Harbor,  Ohio. 

White  River  Harbor,  Mich. 
FiTZSiMONS  &  CoNNELL,  Contractors. 

Chicago  Harbor,  111. 
Flannery,  Wiluam,  Contractor. 

Newport  Harbor,  R.  I. 

Taunton  River,  Mass. 
Flood,  Thomas,  Contractor. 

Hudson  River,  N.  Y. 
Flood,  T.  S.,  Assistant  Engineer, 

Norfolk,  Va.,  to  Cape  Fear  River. 
Floyd,  G.,  Contractor. 

Penobscot  River,  Me. 


FOBBS.  G.  C,  Contractor. 

Portland  Harbor,  Me. 
FoBES,  G.  C,  &  Co.,  Contractors. 

Bridgeport  Harbor,  Conn^ 

Galveston  Bay,  Tex. 

Kennebunk  River,  Me. 

Bl^lford  Harbor,  Conn. 

Washington  and  Georgetown  Harbois. 
Foote,  J.  M.,  Contractor. 

Roanoke  River,  N.  C. 
Ford,  F.,  &  Co.,  Contractors. 

Tennessee  River. 
FORSHEY,  C.  G.,  Assistant  Engineer. 

Galveston  Bay,  Tex. 
FoBSTER,  J.  K.,  Assistant  Engineer. 

St.  Mary's  River,  Mich. 
Foss,  G.  O.,  Assistant  Engineer. 

Mississippi  River  Reservoirs. 
Foster,  A.,  Contractor. 

Sacramento  River,  Cal. 
Fox,  C.  J.,  Assistant  Engineer. 

San  Diego  Harbor,  CaL 
Fox  Sl  Howard,  Contractors. 

Chicago  Harbor,  111. 

Michigan  City  Harbor,  Ind. 

Sheboygan  Harbor,  Wis. 

White  fiiver  Harbor,  Mich. 
Freeman,  Richards   &  Frazbr,  Com- 
tractors.. 

Kanawha  River  (Great),  W.  Va. 
Fremont,  S.  L.,  Assistant  Engineer. 

Darien  Harbor,  Ga. 

Savannah  River  and  Harbor,  Ga. 
French,  E.  H.,  Contractor. 
•  Monroe  Harbor,  Mich. 

Oak  Orchard  Harbor,  N.  Y. 

Ogdensburg  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

Pultnej-villo  Harbor,  N.  Y. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 

Toledo  Harbor,  Ohio. 

Waddington  Harbor,  N.  Y. 
French,  W.  H.,  Contractor. 

Cape  Fear  River,  N.  C. 
French  &  Dolby,  Contractors. 

Cape  Fear  River,  N.  C. 
Fretch,  W.  8.,  Contractor. 

Merrimac  River,  Mass. 
Frizell,  J.  P.,  Assistant  Engineer. 

Des  Moines  Rapids. 

Duluth  Harbor,  Minn. 

Mississippi  River  Reservoirs. 

Rock  Island  Rapids. 

Superior  Bay,  Wis. 

Superior  City  Harbor,  Wis. 
Frobel,  B.  W.,  Assistant  Engineer. 

Coosa  River,  Ala.  and  Ga. 

Ocmulgee  River.  Ga. 

Oconee  River,  Ga. 

Transportation  Routes,  Southern  Route, 
Frost,  F.  Vf.,  Assistant  Engineer. 

Chesapeake  and  Ohio  Canal. 

Norfolk,  Va.,  to  Cape  Fear  River. 

North  Landing  River,  Va. 
Fruin  &  Co.,  Contraciers, 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Fuller,  C.  A.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
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Fuller,  C.  A.— Continued. 

Transportation  Routes,  Northern  Route, 
Tnird  snbdiyision. 
Fuller,  Willdlm,  Bidder. 

Hudaon  River,  N.  Y. 
Fuller,  William  D.,  Contractor, 

Hudaon  River,  N.  Y. 
Fuller,  W.  H.^  Aaaistani  Engineer, 

Mississippi  River  Reservoirs. 
Fulton,  C.  h,,  AsHatant  Engineer, 

Chesapeake  and  Ohio  Canal. 
FuLTOK,  Hamilton,  State  Engineer,  N,  C. 

Cape  Fear  River, «.  C. 

Nag's  Head,  N.  C. 
Qage  &  PowLET,  Contractors, 

Rondont  Harbor,  N.  Y. 
Garfield,  8.  F.,  Inspector, 

Grand  Haven,  Mich. 
Gaw,  W.  B.,  Assistant  Engineer, 

Saugatuck  Harbor,  Mich. 

Tennessee  River. 
Gaylord,  F.  G.,  Contractor, 

Ouachita  River,  Ark. 
Gee,  F.  W.,  Assistant  Engineer, 

Red  River,  Tex.,  etc. 
Geiseler,  £.,  Assistant  Engineer, 

Harlem  River,  N.  Y. 

Staten  Island  and  New  Jersey. 
Geisingbr,  C.  F.,  Assistant  Engineer, 

Cedar  Keys  Harbor,  Fla. 
Gelly  &  Weston,  C^mtractors, 

Marquette  Harbor,  Mich. 

Ontonagon  Harbor,  Mich. 
Genet,  Mr.,  Assistant  Engineer, 

Hudson  River,  N.  Y. 
Gere,  R.  N.,  Contractor, 

Burlington  Harbor,  Vt. 

Dunkirk  Harbor,  N.  Y. 

Hudson  River,  N.  Y. 

Muskegon  Harbor,  Mich. 

New  Buffalo  Harbor,  Mich. 
"  Oswego  Harbor,  N.  Y. 

Racine  Harbor,  Wis. 

Sodus  Harbor  (Great),  N.  Y. 

Sodns  Bay  Harbor  (Little),  N.  Y. 

South  Haven  Harbor,  Mich. 

White  River  Harbor,  Mich. 
Gere,  N.  S.,  Contractor, 

St.  Joseph  Harbor,  Mich. 

South  Haven  Harbor,  Mich. 
GiESLER,  E.  A.,  Assistant  Engineer, 

Raritan  River,  N.  J. 
GiFFORD,  Isaiah,  Contractor, 

Provincetown  Harbor,  Mass. 
Gilbert,  C.  P.,  Assistant  Engineer, 

Huron  (Lake)  Harbor  of  Refuge. 
Gilbert,  H.  P.,  Contractor, 

Washington  and  Georgetown  Harbors. 
Gillen,  E.,  Contractor,    (See  also  Knapp 

&GILLEN.) 

Sheboygan  Harbor,  Wis. 
Gillman,  Henry,  Assistant  Engineer, 

Saginaw  River,  Mich. 
Gleason,  H.,  Contractor, 

Oswego  Harbor,  N.  Y. 
Gleason,  M.,  Contractor, 

Ohio  River  Falls. 
Glynn,  James.  Lieut,-Com,y  U,  8,  N, 

Capo  Fear  River,  N.  C. 
Gominger,  Jacob,  Contractor, 

Western  Rivers. 


Gk>ocH  &  Haines,  Contractors, 

Saco  River,  Me. 
GooDE,  R.  U.,  Assistant  Engineer, 

North  Landing  River,  Va. 
Gooding,  S.  F.,  Assistant  Engineer, 

Niagara  Falls  Canal. 
Gooding,  W.,  U.  S,  C,  E, 

Illinois  River,  HI. 
GooDSELL,  Platt  C,  N,  T,  State  Engineer. 

Hudson  River,  N.  Y. 
GooDSPEED,  Mr.^  Contractor, 

Connecticut  River,  Conn. 
Gordon,  W.  M.,  Assistant  Engineer, 

Clinch  River,  Tenn.  and  Va. 

Emory  River,  Tenn.  and  Va. 

Osage  River,  Mo. 

Powell's  River,  Tenn.  and  Va. 

Tennessee  River. 
GoRSLiNE,  R.,  Contractor, 

Charlotte  Harbor,  N.  Y. 
Gould,  E.  S.,  Assistant  Engineer, 

Ochlakonee  River,  Ga. 

Oconee  River,  Ga. 

Savannah  River  and  Harbor,  Ga. 

Withlacoochee  River,  Ga. 
GR4FTON  Sto^e  Company,  Contractors, 

Mississippi  River,  between  Falls  of  St. 
Antnony  and  Cairo. 
Grant,  A.  P.,  Contractor, 

Oswego  Harbor,  N.  Y. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Grant,  James  R.,  Contractor, 

Chester  Harbor^  Pa. 

Marcus  Hook  Harbor,  Pa. 
Grant,  John.  Contractor, 

Mobile  Harbor,  Ala. 
Grant  &  Stone,  Contractors, 

Columbia  River  (Upper),  Oreg. 

Willamette  River  (Upper),  Oreg. 
Green  Bay  Dredge  and  Pile-Driver 
Company,  Contractors, 

Ahnepee  Harbor,  Wis. 

Green  Bay  Harbor,  Wis. 

Meuomonee  Harbor,  Mich. 
Griffin,  G.  B.,  Assistant  Engineer. 

Illinois  River,  111. 
Griffin,  J.,  Contractor, 

Charleston  Harbor,  S.  C. 

Stono  River,  S.  C. 
Griswold,  Walter,  Assistant  Engineer, 

Apalachicola  River  and  Bay. 

Buffalo  Harbor,  N.  Y. 

Cape  Fear  River,  N.  C. 

Chattahoochee  and  Flint  Rivers,  Ga. 
Guerrero,  Mr.,  Assistant  Engineer, 

Charleston  Harbor,  S.  C. 
GUNN,  D.  C,  Contractor, 

Oswego  Harbor,  N.  Y. 
Gunnison,  H.  W.,  Assistant  Engineer, 

Milwaukee  Harbor,  Wis. 
GUTCHES,  J.  H.,  Contractor, 

Calumet  Haroor,  HI. 
GWYNN,  Walter,  State  Engineer.  N,  C. 

Nag's  Head,  N.  C. 
GwYNN,  W.  B.,  Assistant  Engineer, 

Transportation  Routes,  Southern  Route. 
Haagensen,  Sophus,  Assistant  Engineer. 

Aroostook  River,  Me. 

Duxbury  Beach  and  Harbor,  Mass. 


612 


PERSONAL   INDEX. 


Haagbnsen,  Sophus— Continued. 

Edgartown  Harbor,  Mass. 

Exetor  River,  N.  H. 

Ipswich  Bay.  Mass. 

Kennebunk  River,  Me. 

Lamprey  River,  N.  H. 

Machias  River,  Me. 

Matinicus  Island,  Me. 

Plymouth  Beach  and  Harbor,  Mass. 

Portsmouth  Harbor,  N.  H. 

Provincetown  Harbor,  Mass. 

St.  Croix  River,  Me. 

Salem  Hai'bor,  Maes. 

Scituate  Harbor,  Mass. 

Smutty  Nose  Island,  N.  H. 

Wareham  Harbor,  Mass. 

Wellfleet  Harbor,  Mass. 
Habersham,  R.  A.,  Assistant  Engineer, 

Cape  Foulweather  Harbor,  Oreg. 

Columbia  River  (Upper).  Oreg. 

Puyallup  River,  Wash.  Ter. 

Willamette  River  (Upper),  Oreg. 

Willamette  and  Colnmoia  Rivers,  Oreg. 
Hackett,  F.,  Contractor. 

Mississippi  River,  between  Falls  of  St. 
Anthony  and  Cairo. 
Hackett,  John,  Contractor, 

San  Joaquin  River,  Cal. 
Haines,  H.,  Assistant  Engineer. 

Conecuh  River,  Ala. 

Escambia  River,  Fia. 

Patsaligo  River,  Ala. 

Pensacola  Harbor,  Fla. 
Hair,  J.  J.,  Contractor. 

Western  Rivers. 
Hall,  James  &  William,  Contractors. 

Plymouth  Beach  and  Harbor,  Maes. 
Hamilton,  I.,  Contractor. 

Kennebec  River,  Me. 

Penobscot  River,  Me. 

Richmond's  Island,  Me. 

Saco  River,  Me. 
Hamilton,  J.  F.,  Contractor, 

Richmond's  Island,  Me. 
Hamilton,  H.,    &,   I.    Andrews,   Con- 
tractors. 

Saco  River,  Me. 
Hamilton,  S.  F.,  &  J.  F.  Currit,  Con- 
tractors. 

Richmond's  Island,  Me. 
Hampton,  F.  T.,  Assistant  Engineer. 

Tennessee  River. 
Hancock,  James  D.,  Contractor. 

Burlington  Harbor,  Vt. 

Otter  Creek,  Vt. 

Swanton  Harbor,  Vt. 
Hanlin,  £.  G.,  Asseistant  Engineer. 

Western  Rivers. 
Hannahs,  George,  Contractor. 

Chicago  Harbor,  111. 

South  Haven  Harbor,  Mich. 
Hanson  &  Scove,  Contractors. 

Two  Rivers  Harbor,  Wis. 
Harbor  Improvement  Company,  Con- 
tractors. 

Boston  Harbor,  Mass. 
Harcourt,  John   W.,  New    York  State 
Commissioner. 

Hudson  River,  N.  Y. 


Harding,  H.,  Assistant  Engineer, 

Housatonio  River,  Conn. 
Harrison,  J.  H.,  Aseistant  Engineer. 

Norfolk,  Va.,  to  Cape  Fear  River,  N.  C. 
Harrison,  Zeph.,  Aseietant  Engineer. 

Fourche  La  Faive  River,  Ark. 

Saline  River,  Ark. 
Hart,  T.  B.,  Contractor. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Hart  &  Jennings,  Contractors. 

Burlington  Harbor,  Vt. 

Dunkirk  Harbor,  N.  Y. 

Marquette  Harbor,  Mich,     v 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Hartupee  &  Richardson,  Contraetort. 

Ohio  River. 
Harrington,  C.  A.,  Contractor. 

Pultneyville  Harbor,  N.  Y. 
Harrington,  P.,  &  Co.,  Contractors. 

Block  Island,  R.  I. 
Harrington  &.  Moore,  Contractors. 

Oak  Orchard  Harbor,  N.  Y. 
Harris,  I.  M.,  Assistant  Engineer. 

James  River  and  Kanawha  CanaL 

Transportation  Routes,  Central  Route^ 
Third  subdivision. 
Harvey  &  Livesby,  Contractors. 

Rook  Island  Bridge. 
Hasbrouck  &  CoNRO,  Bidders. 

St.  Clair  Flats  Ship-Canal,  Mich. 
Hasbrouck  &  CoNROjContraetors. 

Milwaukee  Harbor,  Wis. 

Muskegon  Harbor,  Mich. 

St.  Joseph's  Harbor,  Mich. 
Hawley,  Mr.,  Contractor. 

Sheboygan  Harbor,  Wis. 
Hayden,  J.  F.,  Contractor. 

Illinois  River,  111. 
Hays,  T.  B.,  Contractor. 

Wilmington  Harbor,  CaL 
Hayward,  J.  A.,  Assistant  Enaineer, 

Donaldsonville  to  Rio  Granoe,  etc 

Galveston  Bay.  Tex. 
Hearding,  W.  H.,  Aseistant  Ettgineer. 

Ahnepee  Harbor,  Wis. 

Chicago  Harbor,  111. 

Green  Bay  Harbor,  Wis. 

Huron  (Lake)  Harbor  of  Refuge. 

Kenosha  Harbor,  Wis. 

Manitowoc  Harbor,  Wis. 

Marquette  Harbor,  Mich. 

Menomonee  Harbor,  Mich. 

Milwaukee  Harbor,  Wis. 

Racine  Harbor,  Wis. 

Sheboygan  Harbor,  Wis. 

Sturgeon  Bay  Harbor,  Wis. 

Two  Rivers  Harbor,  Wis. 
Hebrew  &  Assrrson,  Contractore. 

Rappahannock  River,  Va. 
Heckart,  J.  J.,  Contractor. 

Susquehanna  River,  Md. 
Hedrick  &  Laidly,  Contractors. 

Western  Rivers. 
Hellner,  F.,  Assistant  Engineer. 

Cumberland  River. 
Hemenway  &  Garvdeld,  Contractors. 

Ashtabula  Harbor,  Ohio. 

Cleveland  Harbor,  Ohio. 

Grand  River  Harbor,  Ohio. 

Rocky  River  Harbor,  Ohio^ 
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Hememwat  &  Hays>  Contractors, 

Hnron  (Lake)  Harbor  of  Refuge. 

Saginaw  River,  Mich. 
HENNEGA27  &  SONS,  Contractors,' 

Des  Moines  Rapids. 
HiERGBSHEiiCER,  £.,  Assistant  Engineer, 

Chester  Harbor,  Pa. 
HiENRY  &  Amrauam,  Contractors. 

Mississippi  River,  Falls  of  St.  Anthony. 
Hie8TOn/k.  T.,  Contractor. 

James  River,  Va. 

HlGGARTY,  M.  C,  ContrOiGtOT. 

James  River,  Ya. 
Hill,  D.  C,  Contractor. 

Ohio  River  Falls. 
Hill,  T.  J.,  Contractor. 

Pawcatnck  River,  R.  I.  and  Conn. 

Pawtncket  River,  Conn. 

Providence  River  aad  Harbor,  R.  I. 

Wickford  Harbor,  R.  I. 
Hill,  D.  N.,  &  S.  F.  Hamilton,  Cwi- 
tractors. 

Richmond's  Island,  Me. 
Hill,  Hewitt  &,  Co.,  Contractore. 

Western  Rivers. 
Hill,  Moses,  Contractor. 

St.  Clair  Fiats  Ship-Canal,  Mich. 
HmER,  D.,  Assistant  Engineer. 

Western  Rivers. 
HiNMAN,  E.  C,  Overseer. 

Fox  and  Wisconsin  Rivers,  Wis. 
HoAG,  I.  v..  Assistant  Engineer. 

Allegheny  River. 

Ohio  River. 
Hodges,  H.  K.,  Assistamt  Engineer. 

Cbattahooche  and  Flint  Rivers,  Ga. 
Hoes  &  Packabd,  Contractors. 

Manitowoc  Harbor,  Wis. 
Hoffman,  £.  F.,  Assistant  Engineer. 

Des  Moines  Rapids. 

Rock  Island  Bridge. 

Rock  Island  Rapids. 
Hoffman,  W.  H.,  Assistant  Engineer, 

Corpus  Christi  and  Aransas  Pass,  Tex. 
Holmes  &  Randall,  Contractors. 

Bridgeport  Harbor,  Conn. 
HoMAN,  W.  P.^  Assistant  Engineer, 

Tennessee  River. 
Hooper,  S.  A.,  Contractor. 

Minntisota  River,  Minn. 
Hopkins,  C,  Contractor, 

St.  Joseph  Harbor,  Mich. 
HORMUTH,  W,,  Assistant  Engineer, 

Des  Moines  Kapids. 

Illinois  River,  lU. 
Howard,  C.  R.,  Assistant  Engineer, 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Howell,  D.  V.,  Contractor. 

Bridgeport  Harbor,  Conn. 

Savannah  River  and  Harbor,  Ga. 
HoxiE,  T.  W.,  &  Co.,  Contractors, 

Boston  Harbor,  Mass. 
HuBBELL,  Thomas  M..  Contractor, 

Alpena  Harbor,  Mien. 

St.  Clair  River,  at  mouth  of  Black  River. 
Hughes  &  Williams,  Contractors. 

St.  Joseph  Harbor,  Mich. 
Humphreys,  Charles,  Assistant  Engineer. 

Crisiield  Harbor,  Md. 


Humphreys,  Charles — Continued. 

Elk  River,  W.  Va. 
Hunter  &  Cunningham,  Contractors. 

Charlotte  Harbor,  N.  Y. 
Huston,  J.  F.,  Overseer. 

Eagle  Harbor,  Mich. 
Hutchinson,  A.  M.,  Contractor, 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Hutchinson,  John,  Contractor, 

Hudson  River,  N.  Y. 
Hutton,  N.  H.,  Assistant  Engineer. 

Baltimore  Harbor,  Md. 

Chesapeake  and  Delaware  Ship-Canal. 

Elk  River,  W.  Va. 

New  River,  Va. 

Northeast  Kiver,  Md. 

Rappahannock  Kiver,  Va. 

Susquehanna  River,  Md. 
Hutton,  W.  R.,  Assistant  Engineer. 

Dismal  Swamp  Canal,  Va. 

James  River  and  Kanawha  Canal. 

Kanawha  River  (Great),  W.  Va. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Illinois  Central  Railroad  Company, 
Contractors, 

Chicago  Harbor,  111. 
Ingerson  &  Molthrop,  Contractors, 

Port  Jefferson  Harbor,  N.  Y. 
Jaenicke,  Gustave,  Assistant  Engineer, 

Cedar  Keys  Harbor,  Fla. 

Tampa  Bay,  Fla. 
Jenne,  D.  C,  Assistant  Engineer. 

Des  Moines  Rapids. 

Rock  Island  Rapids. 
Jennings,  G.  D.,  Contractor. 

Muskegon  Harbor,  Mich. 
Jennings,  O.  J.,  Contractor. 

Dunkirk  Harbor,  N.  Y. 

Erie  Harbor,  Pa. 

Huron  (Lake)  Harbor  of  Refuge. 

Oak  Orchard  Harbor,  N.  Y. 

Sandusky  City  Harbor,  Ohio. 

Sandusky  River,  Ohio. 

Toledo  Harbor,  Ohio. 

Vermillion  Harbor,  Ohio. 
Jennings  &  Hart,  Contractors, 

Burlington  Harbor,  Vt. 

Charlotte  Harbor,  N.  Y. 
Johnson,  Charles,  Contractor, 

Hudson  River,  N.  Y. 
Johnson,  J.  B.,  Assistant  Engineer. 

Mississippi  River,  between  Cairo  and 
moutn. 
Johnson,  W.,  Contractor. 

Des  Moines  Rapids. 

Illinois  River^  Dl. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Johnson,  W.  B.,  Contractor, 

Black  Lake  Harbor,  Mich. 
Johnson  &.  Schuyler,  Contractors, 

San  Diego  Harbor,  Cal. 
Jones,  William,  Contractor. 

Western  Rivers. 
JUDSON,  Mr.,  Svrveyor. 

Ogdensburs  Harbor,  N.  Y. 
JuDSON,  H.  A.,  Assistant  Engineer. 

Thames  River,  Conn. 


614 


PEBBOXAL  INDEX. 


JuDSON,  J.  W,f  Aaaisiant  Engineer, 

Oswego  Harbor,  N.  Y. 
JuDSOK,  W.  P.,  A89i8tant  Engineer. 

Black  River,  N.  Y. 

Oak  Orchard  Harbor,  N.  Y. 
JuKKiN,  Charles,  Assistant  Engineer, 

Cape  Fear  River,  N.  C. 
Kalemback  &  Barton,  Contractors, 

James  River,  Va. 
Keary,  M.,  &,  Bros.,  Contractors, 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Keeper,  G.  A.,  Assistant  Engineer, 

Des  Moines  Rapids. 

Illinois  River,  111. 
KosLER,  Thomas,  Contractor, 

Oswego  Harbor,  N.  Y. 

Paltneyville  Harbor,  N.  Y. 
Eelley,*R.  p.,  Contractor, 

Oakland  Harbor,  Cal. 
Kennedy,  M.  G.,  Contractor, 

Tennessee  River. 
Kemrick,  W.  a..  Contractor, 

Boston  Harbor,  Mass. 
Kerr,  J.  &,  R.,  Contractors, 

Wabash  River.  Ind. 
Ketchum,  F.  D.i  Contractor, 

Huron  Harbor,  Ohio. 

Vermillion  Harbor,  Ohio. 
Kidder,  W.  L.,  Inspector, 

Galena  River,  111. 
Kimball,  L.  N^  Contractor, 

Black  Lake  Harbor,  Mich. 
Kimball,  S.  N.,  Contractor, 

Mobile  Harbor,  Ala. 

Neches  River,  Tex. 

Sabine  River,  Tex. 

Tennessee  River. 

Trinity  River,  Tex. 
Kimball,  S.  N.,  &  Co.,  Contractors, 

Mobile  Harbor,  Ala. 
King,  Jesse,  Contractor, 

Oswego  Harbor,  N.  Y. 
Kino,  John,  Contractor, 

Sodus  Bay  Harbor  (Little),  N.  Y. 
King,  M.,  Assistant  Engineer, 

Transportation  Routes,  Northern  Route, 
Third  subclivision. 
King,  Rbinhart  &  Co.,  Contractors, 

Ohio  River. 
Kingsbury,  D.  M.,  Assistant  Engineer. 

Bayou  T^che,  La. 
Kingsley,  G.  S.,  Assistant  Engineer, 

Ohio  River. 
Kingsley,  M.,  Assistant  Engineer, 

Hiawassee  River,  Tenn. 

Tennessee  River  (Little),  Tenn. 
KiRBY,  Abner,  Contractor, 

Menomonee  Harbor,  Mich. 
Kittle,  J.  W.,  Contractor, 

Des  Moines  Rapids. 
Knapp,  F.  M.,  Contractor, 

Kenosha  Harbor,  Wis. 

Racine  Harbor,  Wis. 

Sheboygan  Harbor,  Wis. 
Knapp  &  Gillen,  Contractors, 

Kenosha  Harbor,  Wis. 
KooNS.  H.  L.,  Assistant  Engineer, 

St.  Francis  River,  Ark. 


KOPPMAN,  Mr..  Assistant  Engineer, 

Merrimac  River,  Maes. 
KuHLMAN,  v.,  Contractor, 

Milwaukee  Harbor,  WIa. 
La  Barre,  L.  B.,  Assistant  Engineer. 

Delaware  River. 
Lacroix,  William,  Contractor, 

St.  Clair  Flats  Ship-Canal,  Mich. 
Lacy,  M.  A. ,  Assistant  Engineer, 

East  River,  N.  Y. 

Staten  Island  and  New  Jersey. 
liABiBACH.  H.,  Assistant  Engineer, 

Rock  Island  Rapids. 
Lampman,  M.  L.,  Contractor. 

Black  River  Harbor,  Ohio. 
Langlby,  Edmund,  Contractor. 

Boston  Harbor,  Mass. 
Larkin  &  Patrick,  Contractors, 

St.  Mary's  River  and  Canal,  Mich. 
Lawrence.  J.  S.,  Assistant  Engineer. 

Buffalo  Harbor,  N.  Y. 

Dunkirk  Harbor,  N.  Y. 

Niagara  Falls  Canal,  N.  Y. 

Oak  Orchard  Harbor,  N.  Y. 

Pultney  ville  Harbor,  N.  Y. 

Transportation  Routes,  Northern  Route, 
Third  subdivision. 

Waddington  Harbor,  N.  Y. 
Leary,  James  D.,  Contractor, 

Hudson  River,  N.  Y. 

Plattsburg  Harbor,  N.  Y. 

Rondont  Harbor  (Hudson  River),  N.  Y. 

Staten  Island  and  New  Jersey. 
Leavenworth,  F.  P.,  Assistant  Engineer, 

Atchafalaya  Bay,  La. 

Sabine  River,  Tex. 
Leavitt,  F.  R.,  Assistant  Engineer, 

Cumberland  River. 
Leavitt,  H.  A.,  Assistant  Engineer, 

Red  River,  Tex.,  etc. 
Leconte,  L.  J..  Assistant  Engineer. 

Oakli^nd  Harbor,  Cal. 

Sacramento  and  Feather  Rivers,  CaL 
Ledlie,  J.  H.,  Contractor, 

Black  Lake  Harbor,  Mich. 

Grand  Haven  Harbor,  Mich. 

Michigan  City  Harbor,  Ind. 
Ledlie  <&  Corse,  Contractors, 

Muskegon  Harbor,  Mich. 

Racine  Harbor,  Wis. 
Lek,  John  J.,  Assistant  Engineer. 

Cohansey  Creek.  N.  J. 

New  Castle  Harbor,  DeL 

Salem  River,  N.  J. 
Lkb  &,  Dunbar,  Contractors. 

Ashtabula  Harbor,  Ohio. 

Erie  Harbor,  Pa. 
Le  Gallais,  G.  W.,  Contractor. 

Pensacola  Harbor,  Fla. 
Le  Hardy,  P..  Assistant  Engineer, 

Tennessee  River. 
Lebnartz,  F.  W.,  Assistant  En^neer. 

Mississippi  River,  between  Cairo  and  its 
moucn. 
Leiper,  J.  C,  Contractor, 

Marcus  Hook  Harbor,  Pa. 
Leiper  &  Lewis,  Contractors. 

New  Castle  Harbor,  Del. 
Le  Prohon,  £.  M.,  Contractor. 

Kennebec  River,  Me. 
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Le  Prohon,  E.  M.^Continned. 

MachiaB  River,  Me. 

SttUivan's  River  and  Falls,  Me. 
Le  Prohon,  £.  M.,  &  Co.,  C<niiraoU>r$. 

Kennebec  River,  Me. 
Levericu  &  QASDumn,  Coniracton. 

Oswego  Harbor,  N.  Y. 
Lewis,  J.  F.,  Assistant  Engineer, 

San  Diego  Harbor,  Cal. 
Lewis,  Morgan,  Contractor. 

Hudson  River,  N.  Y. 
Lewis,  Oliver  &  Pheijps,  Ckmiractors. 

Ohio  River  Falls. 
LiEBREGHT,  O.,  Assistant  Engineer. 

Forked  Deer  River,  Tenn. 
LiLJENCRANTZ,  H.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Lincoln,  F.  N.,  Assistant  Engineer. 

Hoasatonic  River,  Conn. 

Bouthport  Harbor,  Conn. 
LiTTLBFiELD,  R.  B..  Assistant  Engineer. 

Chicago  Harbor,  111. 

liarqnette  Harbor,  Mich. 

Michigan  City  Harbor,  Ind. 
LiVERMORE,  A.,  Assistant  Engineer, 

Des  Moines  Rapids. 

Ohio  River. 

Osage  River,  Mo. 

White  River,  Ark. 
Lloyd,  W.  H.,  Contraetor. 

Boston  Harbor,  Mass. 
LocKiN  &  Jenkins,  Contractors, 

Sheboygan  Harbor,  Wis. 
Long,  Dennis,  Contractor. 

Western  Rivers. 
Long,  H.  C,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers.  Wis. 

Mis8iB8ipi>i  River,  Falls  of  St.  Anthony 
to  Cairo. 
Long,  J.  C,  Assistant  Engineer. 

Coosa  River,  Ala.  and  Ga. 

Mississippi  River  to  the  Atlantic. 

Tennessee  River. 

Tennessee  and  Coosa  Rivers  Canal. 
Long,  James  G.,  Assistant  Engineer. 

Etowah  River,  Ga. 
LooMis,  L.  D.,  Contractor. 

Hudson  River,  N.  Y. 
Lord,  F.  N.,  Contractor. 

Portland  Harbor,  Me. 
Lord,  M.  S.,  Contractor. 

Ohio  River  Falls. 
Lorraine,  E.,  Assistant  Engineer. 

James  River  and  Kanawha  Canal. 

Kanawha  River  (Great),  W.  Va. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
LovKDAY,  James,  Contractor, 

Ashtabula  Harbor,  Ohio. 

Conneaut  Harbor,  Ohio. 

Erie  Harbor,  Pa. 

Grand  River  Harbor,  Ohio. 

Huron  Harbor,  Ohio. 

Vermillion  Harbor,  Ohio. 
Low,  Jr.,  Gorham  P.,  Assistant  Engineer, 

Hennepin  to  Watertown  Ship-Canal. 

Merrimac  River,  Mass. 
Low,  S.,  Assistant  Engineer, 

Ohio  River. 


LuM,  M.  L.,  Assistant  Engineer. 

Bayou  Bartholomew,  La. 

Mississippi  River  Reservoirs. 
Lutes,  H.  J.,  Contractor. 

Marquette  Harbor,  Mich. 

Ontonagon  Harbor,  Mich. 
Lynch,  J.  H.,  Contractor. 

Galveston  Harbor,  Tex. 
Lynch,  M.  L.  ,  Assistant  Engineer. 

Guadalupe  River,  Tex. 
McAdams,  Patrick.  Contractor. 

Chester  Harbor,  Pa. 
McCafferty,  C,  Contractor. 

Kanawha  River  (Great),  W.  Va. 
McCalman,  John,  Assistant  Engineer. 

Mississippi  River  Reservoirs. 
McCalla,  R.  C,  Assistant  Engineer. 

Coosa  River,  Ala.  and  Ga. 

Cumberland  River. 

Etowah  River,  Ga. 

French  Broad  River,  Tenn.  and  N.  C. 

Geor^a  Canal. 

Mississippi  to  the  Atlantic. 

Oostenaula  and  Coosawatchee  Rivers. 

Rock  Castle  River.  Ky. 
McClellan,  C,  &  Son,  Contractors, 

Connecticut  River,  Conn. 
McCoNNELL,  W.  A.,  Contractor. 

Misdssippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
McCtJRDY,  W.  H,,  Contractor. 

Ashtabula  Harbor,  Ohio. 

Buffalo  Harbor,  N.  Y. 

Cleveland  Harbor,  Ohio. 

Dunkirk  Harbor,  N.  Y. 

Erie  Harbor,  Pa. 

Grand  River  Harbor,  Ohio. 

Rocky  River  Harbor,  Ohio. 
McDermott,  E.,  Assistant  Engineer. 

Tennessee  River. 
McDonald  Bros.,  Contractors. 

Mississippi  River,  Falls  of  St.  Anthony  to 
Cairo. 
McDonnell,  Alex.,  Contraetor. 

Dunkirk  Harbor,  N.  Y. 
Macdonnel  &  Co.,  Contractors. 

Frankfort  Harbor,  Mich. 
McDouGALL.  Coll.  P.,  Contractor. 

Eagle  Haroor,  Mich. 

Ontonagon  Harbor,  Mich. 
McElherne,  J.  C,  Inspector. 

Galena  River,  111. 
Macfie,  J.,  Assistant  Engineer. 

Grand  Haven  Harbor,  Mich. 
McGlincey  &  Co.,  Contractors. 

Ohio  River  FaUs. 
McGraw,  E.  F.,  Contractor. 

Rappahannock  River,  Va. 
McKenzie,  Kenneth,  Contractor. 

Ashtabula  Harbor,  Ohio. 

Conneaut  Harbor,  Ohio. 
McKenzie,  R.,  Contractor. 

Wabash  River,  Ind. 
McKowN,  J.  D.,  Assistant  Engineer. 

Arkansas  River  at    Fort  Smith,  Ark. 

Current  River,  Mo. 

Fox  and  Wisconsin  Rivers,  Wis. 

Gasconade  River,  Miss. 

Kansas  River^  Kans. 

St.  Francis  River,  Ark. 
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McKowir,  J.  D.— Continued* 

Yazoo  River,  Mias. 
McLeax,  J.  Contractor. 

Charlotte  Harbor,  N.  Y. 
McMath,  B.  £.,  AsMstant  Engineer. 

Illinois  Kiver^  IlL 

MiasiflBippi  RiTer,  Falla  of  8t.  Anthony 
to  Cairo. 
M  ACPHERflOXy  WnxABD  A  Co. ,  C<mtraetor$, 

Lewea,  Del.,  Pier  near. 
Mack,  M.  J.,  Asai§tant  Engkneer. 

Apalachicola  River  and  Bay. 

Cababa  River,  Ala. 

Chattahoochee  and  Flint  Riven,  Ga. 
Maddox,  J.  H,,C(mtraeiar. 

Cumberland  River. 
Maddox  &  Slemmems,  Contraetore, 

Ohio  River. 
Maffit,  J.  N.,  Lieutenant,  U.  8.  N. 

Cape  Fear  River,  N.  C. 
Mahlo,  £.,  A$9i$tant  Engineer. 

Manaequan  River,  N.  J. 
MAU.LEFERT,  B.,  Contractor. 

Charlestown  Harbor,  8.  C. 

James  River,  Va. 

Rappahannock  River,  Va. 

Savannah  River  and  Harbor,  Ga. 
Maillefert  &  Co.,  Contraetcra, 

East  River,  N.  Y. 
Malcom,  William  S.,  Asaiatant  Engineer. 

Oak  Orchard  Harbor,  N.  Y. 

8odns  Harbor  (Great),  N.  Y. 
Malcom,  William  S.,  Contra^jtor. 

Offdensburff  Harbor,  N.  Y. 
Manfull  &,  kerb,  Contractcri. 

Ohio  River. 
Mann,  George  H.^  Aanatant  Engineer. 

New  Haven  Harbor,  Conn. 

Providence  River  and  Harbor,  Mass. 
Mann,  L.  M.,  Surveyor. 

Compiler  on  this  Inaex  (see  Preface). 
Manning,  C.  F.^AsHstant  Engineer. 

Transportation  Routes,  Central  Route, 
Tnird  subdivision. 
Mappa  &,  Gay,  Contractors. 

Wilmington  Harbor,  Cal. 
Marbury,  a.,  Assistant  Engineer. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Marine  Railway  and  Dock  Company, 
Contractors. 

Western  Rivers. 
Marshall,  J.  H.,  Contractor. 

Hudson  River,  N.  Y. 
Marshall,  John,  Contractor. 

Hudson  River,  If.  Y. 
Marshall,  John  B.,  Bidder. 

Hudson  River  N.  Y. 
Martin,  Alwyn,  Bidder. 

Burlington  Harbor,  Vt. 
Martin,  L.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Martin,  W.  T.,  Assistant  Engineer, 

Provincotown  Harbor,  Maes. 
Mather,  C.  R.,  Assistant  Engineer, 

New  Haven  Harbor,  Conn. 

Point  Judith  Lake,  R.  I. 

Wood^s  Holl  Harbor,  R.  I. 
Maxwell,  O.  H.,  Assistant  Engineer. 

Minnesota  River,  Minn. 


Mayer,  J.  R.,  Aetietamt  ^.^ 

Saogatnck  Harbor,  Micfa. 

Sonth  Haven  Jiarbor,  Mieh. 
Mayo.  George  W.,  Am 

Bnffftlo  Harbor,  N.  Y. 
Mead,  E.,  Aeeietamt  Emgimmr. 

Cumberland  River. 
Mead,  F.yContraetor. 

Boston  Harbor,  Maas. 

Camden  Harbor,  Me. 
Mkehan,  M.,  Contractor. 

James  River. 
Meigs,  J.  L.,  Aseietant  Engimeer. 

Caloosahatchee  River,  Fla. 

Suwannee  River,  Fla. 

Tampa  Bay,  Fla. 
Meigs,  M.,  U.  8.  C.  E. 

Missis8ipi>i  River,  Falls  of  St.  Anthony 
to  Cairo. 

Transportation      Routes,      MiasiflBppi 
Route,  Third  subdivision. 
Melvin,  W.  C,  Assistant  Engmeer. 

Red  River,  Tex.,  etc. 
Menomonee    Dredge    Company,    Om- 
tractors. 

Menomonee  Harbor,  Mich. 
Mercer,  J.  Contractor. 

Ontonagon  Harbor,  Mich. 
Meriton,  H.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Merrian,  E.,  Aseistant  Engineer. 

East  River,  N.  Y. 
Merriman,  M.,  Assistant  Engineer. 

Delaware  River. 
Meyer,  Charles  L.,  Aseistant  Engineer. 

Eeyport  Harbor,  N.  J. 
Meyers,  R.  W.,  Contractor. 

Housatonic  River,  Conn. 
Meyers  &  Kerr,  Contractors. 

Ohio  River. 
Michler,  a.  K.,  Assistant  Engineer. 

Hampton  River,  Va. 

Norfolk,  Va.,  to  Cape  Fear  River. 

Pagan  Creek,  Va. 
MiDDLETON,  Mr.,  Assistant  Engineer, 

Des  Moines  Rapids. 
MiFFLiNS,  Mr.,  Assistant  Engineer. 

Dunkirk  Harbor,  N.  Y. 
Miller,  J.  £.,  Contractor. 

Black  Lake  Harbor,  Mich. 
Miller,  William  H.,  Contractor. 

Delaware  Breakwater. 
Miller  &  Bedard,  Contractors. 

Ohio  River. 
Minor,  R.  D.,  Contractor. 

Rappahannock  River,  Va. 
Mitchell,  H.,  Assistant  Engineer. 

Cape  Cod  Ship-Canal,  Mass. 
Mitchell,  Henry,  Assistant  Engineer. 

Merrimac  River,  Mass. 
Mitchell,  Henry,  U.  S.  C.  S. 

Providence  River  and  Harbor,  R.  L 
Mixer,  H.  M.,  Contractor. 

Au  Sable  River  and  Harbor,  Mich. 
Molthrop,  W.  H.,  Contractor. 

Narracausett  Bay,  R.  I.  and  Conn. 

New  Bedford  Harbor,  Mass. 
MoNCURE,  Mr.,  Assistant  Engineer. 

Nottoway  River,  Va. 


PEBSONAL  INDEX. 


617 


MONTGOKRRT,  J.  B.,  Controefor. 

Snake  River,  Oreg. 

Upper  Colambia  KiveT;  Oreg. 
MoOBB,  Ed.,  Cantraetar, 

Cocheco  River,  N.  H. 

Noonday  Rock,  Oal, 

Richmond's  Island,  Me. 
Moore,  Z.,  Coniraetor. 

Sodns  Harbor  (Great),  N.  Y. 
MORBL,  P.  H.,  Assistant  Eitgmeer. 

Ohio  River. 
MOBQAK,  Thomas  P.,  Ckmfraetor, 

Elizabeth  River,  Ya. 

Occoqnan  River,  Va. 

Rappahannock  River,  Va. 

Roanoke  River,  N.  C. 
Morris,  G.  J.,  Assistant  Engimeer^ 

Red  River  of  the  North,  Minn. 
Morris  &  Cumminqb,  Omtraators, 

Baltimore  Harbor,  MdL 

Cocheco  River,  N.  H. 

Dehiware  River. 

Fall  River  Harbor,  Mass. 

Galveston  Harbor,  Tex. 

Nansemond  River,  Ya. 

New  Haven  Harbor,  Conn. 

Northeast  River,  Md. 

Passaic  River,  N.  J. 

Portland  Harbor,  Me. 

Thames  River,  Conn. 

Union  River,  Me. 

Worton  Harbor,  Md. 
Morse,  C.  P.,  Contractor. 

Sodns  Harbor  (Great),  N.  Y. 
Morse,  C.  P.,  &  Co.,  Contractors. 

Sodns  Harbor  (Great),  N.  Y. 
Morse  &  Hart,  Bidders, 

Burlington  Harbor,  Yt. 
Morton  &  Startzmak,  Contractors. 

Western  Rivers. 
Mobely,  Edward. 

Cape  Fear  River,  N.  C. 
MOTT,  W.  H.,  Contractor. 

Hnron  Harbor,  Ohio. 

Monroe  Harbor,  Mich. 
MoTT,  W.  H.,  Assistant  Mngineer. 

Saint  Clair  Flats  Ship-Canal,  Mich. 
Mower,  S.  C,  Assistant  Engineer. 

Grand  Haven  Harbor,  Mich. 
MowRY,  H.  J.,  Contractor. 

Oak  Orchard  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

Pnltney  ville  Harbor,  N.  Y. 

Sodus  Harbor  (Great).  N.  Y. 

Sodas  Bay  Harbor  (Little),  N.  Y. 

Waddington  Harbor,  N.  Y. 
Murdoch,  Thomas,  Contractor. 

Western  Rivers. 
Munger  &  Gray,  Contractors. 

Dnluth  Harbor,  Minn. 
Murphy,  J.  McLeod,  C.  E. 

Harlem  River,  N.  Y. 
Muzzy,  L.  R,  Contractor. 

Sheboygan  Harbor,  Wis. 
Myers,  P.  W.,  &  Co.,  Contractors. 

Shrewsbury  River,  N.  J. 

South  River,  N.  J. 
Myers  &  De  Ham,  Contractors. 

Wabash  River,  Ind. 


Nader,  J.,  Assistant  Enginser. 

Fox  and  Wisconsin  Rivers,  Wis. 
Naole,  George  D.,  Contractor. 

Wilmington  Harbor,  Cal. 
Neal  Manufacturino  Co.,  Contractors. 

Western  Rivers. 
Neall,  James  E.,  Contactor. 

Chester  Harbor,  Pa. 
Nelson,  James,  contractor. 

Chester  Harbor,  Pa. 
Neptune  Submarine  Co.,  Contractors. 

New  York  Harbor,  N.  Y. 
New  England  Dredging  Company,  Con- 
tractors. 

Boston  Harbor,  Mass. 
New  Orleans  Wrecking  Co.,  Contractors. 

Brazos  Santiago  Harbor,  Tex. 
New  Orleans  Wrecking  and  Salvage 
Company,  Contractors. 

Yazoo  River,  Miss. 
Newton,  V.  M. ,  Assistant  Engineer. 

Harlem  River,  N.  Y. 
NiCHOLLS,  WiLUAM,  Contractor. 

Black  River  Harbor,  Ohio. 

Erie  Harbor.  Pa. 

Frankfort  Harbor,  Mich. 

Hnron  Harbor,  Ohio. 

South  Haven  Harbor,  Mich. 

Vermillion  Harbor,  Ohio. 
Nichols,  L.  L.,  Assistant  Engineer. 

niinois  River,  HI. 
Nicholson,  G.  B.,  Assistant  Engineer. 

Rock  Island  Bridge. 
Nicoll.  T.  W.,  Assistant  Engineer. 

Cahaoa  River,  Ala. 
NiLES  Works,  Contradors. 

Western  Rivers. 
Noble,  Alfred,  Assistant  Engineer. 

St.  Manx's  FaUs  Canal,  Mich. 
Nolan,  M.  R.,  Contractor. 

Wabash  River,  Ind. 
North,  E.  P.,  Assistant  Engineer. 

Ahnepee  Harbor,  Wis. 
NOTZ,  A.,  Assistant  Engineer. 

Des  Moines  Rapids. 
Okerson^  J.  A.,  Assistant  Engineer. 

Mississippi  River,  between  Cairo  and 
mouth. 
Oladowski,  H.,  Assistant  Engineer. 

Chattahoochee  and  Flint  lUvers,  Ga. 
Olmsted,  Louis  J.,  Clerk. 

Compiler  on  this  Index  (see  Fiefnce). 
Ontario  Iron  Works,  Contractors. 

Oswego  Harbor,  N.  Y. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
OsBORN,  J.  E.y  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Owen,  E.,  Contractor. 

Des  Moines  Rapids. 
Owen,  Frederick  N.,  Assistant  Engineer. 

Port  Jefterson  Harbor,  N.  Y. 
Packard,  R.  G.,  Contractor. 

Boston  Harbor,  Mass. 
Pacqukt,  Peter,  &  F.  X.,  Contractors. 

Willamette  River  (Upper),  Oregon. 
Page,  W.  B.,  Assistant  Engineer. 

Pee  Dee  River  (Great),  S.  C. 
Palmer,  S.  E.,  Assistant  Superintendent.     , 

Ohio  River  Falls. 
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Palmer  &  Wright,  Contractors. 

Cleveland  Harbor,  Ohio. 
Paqubt,  Joseph,  Contractor, 

Willamette  River  (Upper),  Oreg. 
Pardbb  &  Dodge,  ContraetorB, 

Daluth  Harbor,  Minn. 
Parker,  Asse,^^  Surveyor. 

Connecticut  River,  Conn. 
Parker,  R.  T.»  Ataistani  Enfkioer, 

Mississippi  River  Reservoirs. 
Parker,  Stebbins   &  Ackerman,  Coii- 
traoiors, 

Kenosha  Harbor,  Wis. 
Parkhurst  &  Wilkinson,  Contraetor$, 

St.  Joseph  Harbor,  Mich. 

Saugatuck  Harbor,  Mich. 
Parkinson,  T.  !>,,  Surveyor. 

Riuoon  Rock,  Cal. 
Parks,  John  W.,  Contractor, 

Qaeenstown  Harbor,  Md. 
Parks,  Marshall,  Contraotor. 

Elizabeth  River,  Va. 
Parmbly,  O.  D.,  Contactor. 

Tangipahoa  River,  La. 
Parsons,  C.  R.,  Coniraotor. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Parsons,  G.  W,,  Assistant  Engineer. 

Pocomoke  River,  Md. 
Parsons,  G.  W.,  Contractor. 

Wicomico  River,  Md. 
Parsons,  Thomas,  Contractor. 

Charlotte  Harbor,  N.  Y. 

Oak  Orchard  Harbor,  N.  Y. 

Sodus  Harbor  (Great),  N.  Y. 
Paterson  Iron  Company,  Contractors. 

Lewes,  Del.,  pier  near. 
Patrick,  W.,  Contractor. 

niinois  River,  111. 
Patten,  W.  H.,  Contractor. 

An  Sable  River  and  Harbor,  Mich. 
Patterson,  C.  P.,  U.  S.  Coast  Survey. 

Baltimore  Harbor,  Md. 

Potomac  River. 
Pattison,  H.  a.,  Assistant  Bnmneer. 

•Chattahoochee  and  Flint  Kiveis,  Qa. 
Paulding,  Kbmble  &  Co.,  Contractors. 

Lewes,  Del.,  pier  near. 
Pauli,  C.  3.  y  Assistant  Engineer. 

Rock  Island  Rapids. 
Payne,  E.  M.,  Contractor. 

Delaware  River,  N.  J. 

Nomini  Creek,  Va. 

Pawcatuck  River,  R.  I.  and  Conn. 

Rappahannock  River,  Va. 

Taunton  River,  Mass. 
Payne,  S.  N.,  Contractor. 

Bridgeport  Harbor,  Conn. 
Peacock,  VfniAAXj  Assistant  Engineer. 

Buffalo  Harbor,  N.  Y. 
Pearsall,  T.,  Assistant  Engineer. 

Tombigbee  and  Black  Warrior  Rivers. 
Pegram,  R.  B.y  Assistant  Engineer. 

James  River  and  Kanawha  CanaL 
Pereira,  David,  Bidder. 

Hudson  River,  N.  Y. 
Petitdidier,  L.,  Assistant  Engineer. 

Cincinnati  Harbor,  Ohio. 
Petitdidier,  %,,  Assistant  Engineer. 

Monongahela  River. 


Peyton,  H.  M.,  Contractor. 

Superior  City  Harbor,  Wis. 
Phblps,  a.  T.,  Assistant  Engineer, 

Tennessee  luver. 
Phillips,  J.,  Contractor. 

Boston  Harbor,  Mass. 
Phillips,  G.  &  H.,  Contractors. 

Taunton  River,  Mass. 
PiBRCB,  A.  C,  Contractor. 

Provinoetown  Harbor,  Mass. 
PnsRCB,  C.  £.,  Assistant  Engineer. 

Western  Rivers. 
Pierce,  Rowe  &.  Co.,  Contraatore. 

New  Castle  Harbor,  Del. 

Portland  Harbor,  Me. 
Pierce  &  Whaling,  Contractors. 

Black  Lake  Harbor,  Mich. 

St.  Joseph  Harbor,  Mich. 

South  Haven  Harbor,  Mich. 
PiERPONT,  John,  Asnetant  Engineer. 

Chicago  Harbor,  HL 

Fox  and  Wisconsin  Rivers,  Wis. 

Kewaunee  Harbor,  Wis. 

Manistiqne  Harbor,  Mich. 

Narracansett  Pier,  R.  I. 

Superior  Bay,  Wis. 

Wolf  River,  Wis. 
Place.  R.  S.,  &  Co.,  Contractors. 

Block  Island,  R.  I. 
Plant's  MANUFAcn7RiNaCo.,CSrmfra6<or«. 

Hudson  River,  N.  Y. 
Platt,  L.  B.,  Bidder.      . 

Burlington  Harbor,  Vt. 
Platt,  W.  M.,  Contractor. 

Oswego  Harbor,  N.  Y. 
Polhsmus,  J.  C,  Assistant  Engineer. 

Donaldsonville,  La.,  to   Rio   Grande. 
Popp,  William,  Assistant  Engineer. 

Cambridge  Harbor,  Md. 

Chester  River  at  Kent  Idand  NttROws. 

Elk  River,  Md. 

James  River. 

Nansemond  River,  Ya. 

Neuse  River,  N.  C. 

Nomini  Creek,  Ya. 

Ocooquan  River,  Va. 

Queenstown  Harbor,  Md. 

Wioomieo  River,  Md. 

Worton  Harbor,  Md. 
Porter,  S.  B.,  Contraeior. 

Ohio  River. 
Portland  City,  Contractor. 

Willamette  and  Colombia  RiTon,  Oteg. 
Post  &  Henderson^  Contractors. 

Oswego  Harbor,  K.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Potter,  Samuel  O.  L. 

Topographer,  clerk,  draftsman,  and  chief 
clerk  to  Mig.  Henry  M.  Robert,  1868 
-1881,  and  assistant  engineer  to 
Lieut.  C.  B.  Sears,  1871. 

Willamette  and  Columbia  RivexB^  sur- 
veys. 

Compiler  on  this  Index  and  in  general 
charge  of  the  same,  1878-lwl  (see 
Preface). 
Potts,  Joshua. 

Cape  Fear  River,  N.  C. 
POUPOR,  Antoin,  Bidder. 

Burlington  Harbor,  Tt. 
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Powell,  E.,  Contractor. 

Marqnette  Harbor,  Mich. 
Power,  T.  J.,  Contractor, 

Ohio  River. 
PowLESS,  W.  H.,  Asaiatani  Engineer, 

Blackwater  River,  Va. 

Hampton  River,  Va. 

Pagan  Creek,  va. 
Powi-EY,  J.  L.,  Contractor, 

Hudson  River,  N.  Y. 

Rondout  Harbor,  N.  Y. 
Pratt  &  Co^  Contractors, 

Ashtabnla  Harbor,  Ohio. 

BufEftlo  Harbor,  N.  Y. 

Dunkirk  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 
PRE6G0TT,  Georoe  W.,  &  Co.,  Contractors. 

WiUnington  Harbor,  Gal. 
Preuss,  W.,  Assistant  Engineer, 

East  River,  N.  Y. 

Harlem  River,  N.  Y. 

Hudson  River,  N.  Y. 
Prince,  E.  F.,  Contractor, 

Ontonagon  Harbor,  Mich. 
QUATTLBBAUM,  P.  J.,  Assistant  Engineer, 

Apalachicola  River  and  Bay. 
QuiNX,  D.,  Contractor, 

Eagle  Harbor,  Mich. 
Racine  Dredging  Company,  Contmctors, 

Racine  Harbor,  Wis. 
Ranchenstein,  R.,  Assistant  Engineer, 

Mobile  Harbor,  Ala. 
Randall,  R.  B.,  Assistant  Engineer. 

Columbia  River  (Upper),  Oreg. 

Willamette  and  Columbia  Rivers,  Oreg. 
Rankin,  J.,  Contractor. 

Ahnepee  Harbor,  Wis. 

Two  Rivers  Harbor,  Wis. 
Ransom,  Robert,  Assistant  Engineer. 

Neuse  River,  N.  C. 
Reardan^  J.  J.,  Contractor. 

Des  Moines  Rapids. 
Redding,  W.  E.^  Contractor, 

Connecticut  River,  Conn. 
Redfield,  W.  W.,  Assistant  Engineer, 

Mississippi  River  Reservoirs. 
Reichspfarr,  C,  Assistant  Engineer. 

Monongahela  River. 
Reid  &  Reid,  Contractors. 

Tennessee  River. 
Rich,  W.  W.,  Assistant  Engineer, 

Fox  and  Wisconsin  Rivers,  Wis. 
RicnARD80N,  L.  T.,  Bidder, 

Burlington  Harbor,  Vt. 
Richardson,  J.  F.,  Assistant  Engineer. 

Western  Rivers. 
Richardson,  N.  F.,  Contractor. 

Ohio  River. 
Richardson,  W.,  Contractor, 

Green  Bay  Harbor,  Wis. 

Monroe  Harbor,  Mich. 

Sandusky  City  Harbor,  Ohio. 

Toledo  Harbor,  Ohio. 
RiDEOUT,  J.  R.,  Contractor. 

Feather  River,  Cal. 
Ripley,  "^t.^  Assistant  Engineer, 

Tchefuncte  River,  La. 
Ripley,  H.  C,  Assistant  Engineer, 

Brazos  River,  Tex. 


Ripley.  H.  C— Continued. 

Donaldsonville,  La.,. to  Rio  Grande. 

Galveston  Bay.  Tex. 

Galveston  Harbor,  Tex. 

Indianola  Harbor,  Tex. 
RiSDON,  J.  N.,  Contractor, 

Rincon  Rock,  Cal. 
Roach,  J.,  Contractor, 

Kanawha  River  (Great),  W.  Va. 

Mississippi  River,  at  its  mouth. 
Roberts,  T.  P.,  Assistant  Engineer, 

Allegheny  River. 

Missouri  River. 

Monongahela  River. 

Muskingum  River,  Ohio. 

Ohio  River. 
Roberts,  W.  Milnor,  U,  S,  C.  E. 

Des  Moines  Rapids. 

Ohio  River. 

Transportation  Routes,  Central  Route, 
First  subdivision. 
Roberts  &  Johnson,  Contractors, 

Ahnepee  Harbor,  Wis. 
Robinson,  P.,  Assistant  Engineer. 

Chattshoochee  and  Flint  Rivers,  Ga. 

Chickasawha  River,  Miss. 

Pasca^oula  River  and  Harbor,  Miss. 

Tombigbee  River,  Miss. 

Tombigbee  to  Tennessee  River. 
Robinson,  S.  B.,  Contractor. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
RoDOERS,  J.,  Contractor, 

Ohio  River. 
Roost,  John,  Contractor, 

BlacK  Lake  Harbor,  Mich. 

Saugatuck  Harbor,  Mich. 
ROSECRANS,  W.  S.,  Assistant  Engineer, 

New  Bedfoid  Harbor,  Mass. 
RossER,  T.  L.,  Contractor, 

Black  Lake  Harbor,  Mich. 
RossER,  Thomas  L.,  &  Co.,  Contractors, 

Frankfort  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 

White  River  Harbor,  Mich. 
ROTAN,  William  H.,  Contractor. 

Marcus  Hook  Harbor,  Pa. 
Roth  &  Lane,  Contractors. 

Ohio  River. 
ROTHWELL,  H.  G.,  Assistant  Engineer. 

Au  Sable  River  and  Harbor,  Mich. 

Port  Clinton  Harbor,  Ohio. 
RouTH  &  Walls,  Contractors. 

Ohio  River. 
RowES,  J.  R.,  Assistant  Engineer, 

Black  Lake  Harbor,  Mich. 

Grand  Haven  Harbor,  Mich. 
RxjHL,  Ernst,  Assistant  Engineer, 

Etowah  River,  Ga. 
Russell,  N.  E.,  Assistant  Engineer, 

Fox  and  Wisconsin  Rivers,  Wis. 

Pawtucket  River,  Conn. 

Peconic  River,  N.  Y. 

Providence  River  and  Harbor,  R.  I. 
Sague,  S.  a.,  Contractor. 

Grand  River  Harbor,  Ohio. 
St.  Louis  Cement  Company,  Co9ttr€U!tors, 

Des  Moines  Rapids. 
Sanborn.  George  P.,  Bidder, 

St.  Clair  Flats  Ship-Canal,  Mich. 


620 


PERSONAL  INDEX. 


Sanders,  J.  F.,  AsHstant  Engineer » 

Grand  Haven  Harbor,  Mien. 
Sanger,  Ledlie  &  Corse,  Contractors, 
Kenosha  Harbor,  Wis. 
Bacine  Harbor,  Wis. 
Sheboygan  Harbor,  Wis. 
Satterlee,  John,  Contractor, 

East  Chester  Creek,  N.  Y. 
Savannah  City,  Cofitractor, 

Savannah  River  and  Harbor,  6a. 
Schermerhorn,  L.  Y.^  Assistant  Engineer,  ^ 
Ahnepee  Harbor,  Wis. 
Eagle  Harbor,  Mich. 
Qreen  Bay  Harbor,  Wis. 
Mississippi  River  above  the  Falls  of  St. 

Antnony. 
Sturgeon  Bay  Harbor,  Wis. 
Transportation      Routes,      MiAsissippi 

Route,  Third  subdivision. 
Compiler  on  this  Index,  with  supervision 
of  portion  on  rivers  (see  Fieface.) 
Schmidt,  Max  E.,  Assistant  Engineer, 
Chippewa  River,  Wis. 
Dakota  River,  Dak. 
Red  River  of  the  North,  Minn. 
SCHENK,  C^  Assistant  Engineer, 

Licking  River,  Ky. 
SCHUETTE,  J.,  Contractor, 

Manitowoc  Harbor,  Wis. 
ScHOPP,  P.  J.,  Superintendent, 

Ohio  River  Falls. 
ScHROM,  J.  B.,  Foreman, 

Superior  City  Harbor,  Wis. 
SCHULZ,  C,  Contractor, 

Grand  River  Harbor,  Ohio. 
Schuyler,  J.  S.,  Contractor, 
Stonington  Harbor,  Conn. 
Schuyler,  T.,  N,  Y,  State  Commissioner, 

Hudson  River,  N.  Y. 
Scott,  A.  M,,  Assistant  Engineer, 
Kanawha  Kiver  (Great )«  W.  Va. 
New  River,  Va. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Scott,  R.,  Assistant  Engineer, 

Galveston  Harbor,  Tex. 
Scott,  Thomas  A.,  Contractor, 

Echo  Harbor,  N.  Y. 
Seager,  J.  L.,  Assistant  Engineer, 
Annapolis  Harbor,  Md. 
Patapsco  River,  West  Branch. 
Searles,  J.  M.,  Assistant  Engineer, 
Coldwater  River,  Miss. 
Sunflower  River  (Bie)^  Miss. 
Tallahatchie  River,  Miss. 
Sedgwick,  T.  S.,  Assistant  Engineer, 

Chesapeake  and  Ohio  Canal. 
Sellers,  M.,  Cotitractor, 

Des  Moines  Rapids. 
Seymour,  F.  A.,  Contractor, 
Ashtabula  Harbor,  Ohio. 
Seward,  E.  R.,  Contractor, 
Boston  Harbor,  Mass. 
Bridgeport  Harbor,  Conn. 
Connecticut  River,  Conn. 
East  River,  N.  Y. 
Hudson  River.  N.  Y. 
Narragansett  Bay,  R.  I.  and  Conn. 
New  Haven  Harbor,  Conn. 
Newport  Harbor,  R.  I. 


Seward,  E.  R.— Continued. 

Norwalk  Harbor,  Conn. 

Pawcatuck  River,  R.  I.  and  Conn. 

Paw  tucket  River,  Conn. 

Plattsburg  Harbor,  N.  Y. 

Providence  River  and  Harbor,  B.  L 

Taunton  River,  Mass. 

Thames  River,  Conn. 
Seward,  E.  R.,  Bidder. 

Otter  Creek,  Vt. 

South  River.  N.  J. 
Seward,  J.  M.,  Contractor, 

Housatonic  River,  Conn. 

Norwalk  Harbor,  Conn. 
Shailer,  R.  a.,  Assistant  Engmeer, 

Charles  River,  Mass. 
Sheehan  &  LoLER,  Contractors. 

Ohio  River  Falls. 
Sheffield,  J.  G.,  Contractor, 

Block  Island,  R.  I. 
Shelbourne,  S.  F.,  Contraetcr. 

Bridgeport  Harbor,  Conn. 

East  River,  N.Y. 

Huntington  Harbor,  Long  lalaDd,  H.  T. 

Milford  Harbor,  Conn. 

Norfolk  Harbor,  Va. 

Port  Jefferson  Harbor,  N.  Y. 

Providence  River  and  Harbor,  R.  I. 

Stonington  Harbor,  Conn. 

Wareham  Harbor,  Mass. 

Wilmington  Harbor,  Del. 
Sherburne,  Lieutenant,  U,  8.  N. 

Delaware  Breakwater. 
Shield,  E.  M.,  Assistant  Engineer, 

Western  Rivers. 
Shibls,  T.,  Overseer, 

Duluth  Harbor,  Minn. 
Shinn.  J.  B.,  Assistant  EmgvMer, 

Norfolk,  Va.^  to  Cape  Fear  RiTer. 

North  Landing  River,  Va. 
Shipley  &  Loyal,  Contractors, 

Ohio  River  Falls. 
Shipman,  J.  J.,  ConJbractor, 

Cincinnati  Harbor,  Ohio. 
SuoRTLAND  &  Bros.,  Controcbore. 

New  Haven  Harbor,  Conn. 
Shultz  Sl  JOLLiFFE,  Controctore. 

Kanawha  River  (Great).  W.  Va. 
Shunk,  W.  F.,  Assistant  Engineer. 

Des  Moines  Rapids. 

Rock  Island  Rapids. 

Rock  Rivet,  Wis.  and  HI. 
Simpson,  W.  S..  Assistant  Engineer. 

Choctawhatcliee  River,  Ala.  and  fla. 

Osage  River,  Mo. 
Simpson,  J.  E.,  Sl  Co.,  Contractors. 

Newcastle  Harbor,  Delaware  River,  Del. 
Sims,  Jesse,  Contractor, 

Sandusky  City  Harbor,  Ohio. 
Skinner,  J.  D.,  Assistant  Engineer. 

Galena  River,  111. 

Mississippi  River  Reservoirs. 

Mississippi   River  above  Falls  of   St. 
Antnony. 

Transportation      Routes,      MiasiaBippi 
Route,  Second  subdivision. 

Transportation     Routes,      Missiasippt 
Route,  Third  subdi\ision. 
Slater^  F.  A.,  Contractor, 
Michigan  City  Harbor,  Ind. 
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Slaughter,  J.  £.,  Contractor, 

Cedar  Keys  Harbor,  Fla. 

Mobile  Harbor,  Ala. 
Sloat,  H.  v.,  &  Bro.,  Contractors, 

RondonI  Harbor,  N.  Y. 
Smith,  C,  Assistant  Engineer. 

Onachita  River,  Ark. 

White  River,  Ark. 
Smith,  F.  H.,  Contractor. 

Block  Island,  R.  I. 

Bridgeport  Harbor,  Conn. 

Connecticnl  River,  Conn. 

Honsatonic  River,  Conn. 

Port  Jefferson  Harbor,  N.  Y. 
Smith,  H.  M.,  Assistant  Engineer. 

Transportation  Routes;  Southern  Route. 
Smith,  Hugh  W.,  Contractor. 

Conneaut  Harbor,  Ohio. 

Erie  Harbor,  Pa. 
Smith.  John  A.,  Contractor. 

St.  Clair  Flats  Ship-Canal,  liich. 
Smith,  P.,  Contractor. 

St.   Clair   River,  at  mouth  of  Blaok 
River. 
SinTH,  Patrick,  Contractor. 

Cleveland  Harbor,  Ohio. 

Sandusky  City  Harbor,  Ohio. 

Toledo  Harbor,  Ohio. 
Smith,  W.  I.,  Assistant  Enainoer. 

Wilmington  Harbor,  Cal. 
Smith,  W.  L.,  Contractor. 

Chicago  Harbor,  111. 

Franldbrt  Harbor,  Mich. 
Smith,  W.  P.,  Assistant  Engineer. 

New  River^  Va. 

San  Joaquin  River,  Cal. 
Smith,  W.  S.,  Contractor. 

Oreen  Bay  Harbor,  Wis. 
Smith  Sl  Hawkins,  Contractors. 

Monongahela  River. 
Smith,  Hawkins  &  Datis,  Contractors. 

Monongahela  River. 
Smith  ^  Sims,  Contractors. 

Black  River  Harbor,  Ohio. 

Sandusky  City  Harbor,  Ohio. 
Smoke,  D.,  Contractor. 

Manitowoc  Harbor,  Wis. 

Superior  City  Harbor,  Wis. 
Smoke  &  Shuette,  Contractors. 

Green  Bay  Harbor,  Wis. 
Soul£,  a.  R.,  Contractor. 

Portland  Harbor,  Me. 
Spaids,  C.  D.,  Contractor. 

Occoquan  Kiver,  Va. 
Spaulding,  Andrew,  Contractor. 

Cleveland  Harbor,  Ohio. 

Toledo  Harbor,  Ohio. 
Spaulding  &,  Bennett,  Contractors. 

Buffalo  Harbor,  N.  Y. 

Dunkirk  Harbor,  N.  Y. 
Squier,  H.,  Contractor. 

Grand  Haven  Harbor^  Mich. 

Muskegon  Harbor,  Mich. 
Squier  &  White,  Contractors. 

Black  Lake  Harbor,  Mich. 

South  Haven  Harbor,  Mich. 
Stang,  John,  Contractor. 

Black  River  Harbor,  Ohio. 
Staples,  C,  &  Son,  Contractors, 

Portland  Harbor,  Me. 


Staples  &  Phillips,  Contractors. 

Taunton  River,  Mass. 
Starke,  H.,  Contractor. 

Milwaukee  Harbor,  Wis. 
Starke,  C.  H.,  Contnutor. 

Milwaukee  Harbor,  Wis. 
Starr,  Jr.,  W.  W.^  Assistant  Engineer. 

Bridgeport  Harbor,  Conn. 

Norwaik  Harbor,  Conn. 

Southport  Harbor,  Conn. 
Staudart  &,  Richardson,  Contractors. 

Vermillion  Harbor,  Ohio. 
Steel,  R.  M.,  Contractor. 

Calumet  Harbor,  111. 

Frankfort  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 
Sterling,  J.  M.,  Contractor. 

Monroe  Harbor,  Mich. 
Stevens,  A.  E.,  Assistant  Engineer. 

Mississippi  River,  above  Falls  of  St. 
Antnony. 

Transportation      Routes.      Mississippi 
Route,  Third  subdivision. 
Stevens,  C.  S.,  Contractor. 

Frankfort  Harbor,  Mich. 
Stevenson,  H.  "E.,  Assistant  Engineer. 

Missonri  River. 
Stewart,  J.  P.,  Contractor. 

Mobile  Harbor,  Ala. 
Stibolt,  a.,  Assistant  Engineer. 

Rock  Island  Rapids. 
Stien,  F.,  Assistant  Engineer. 

Wabash  River,  Ind. 
Stock,  H.  T.,  &  Co.,  Contractors. 

Maomee  River,  Ohio. 

Port  Clinton  Harbor,  Ohio. 
Stockbridge,  W.  R.,  Contractor. 

Royal's  River,  Me. 
Stockton,  M.  T.,  Assistant  Engineer. 

Black  River,  N.Y. 
Stone,  R.,  Assistant  Engineer. 

East  River,  N.Y. 
Straszer,  J.,  Assistant  Engineer. 

Missouri  River  (Little),  Ark. 

Ouachita  River,  Ark. 

Petit  Jean  River,  Ark. 

Red  River,  Tex. 

White,  Black,  and  Little  Red  Rivers. 

Yazoo  River,  Miss. 
Streidinger,  Julius  B..^  Assistant  Engi- 
neer. 

Des  Moines  Rapids. 

East  Chester  Creek,  N.  Y. 

East  River,  N.  Y. 

Echo  Harbor,  N.  Y. 

Harlem  River,  N.  Y. 

Hudson  River,  N.  Y. 

Keyport  Harbor,  N.  J. 

Port  Chester  Harbor,  N.  Y. 

Raritan  River,  N.  J. 

Rondout  Harbor,  N.  Y. 

Sandy  Hook,  N.  J. 

Staten  Island  and  New  Jersey. 
Strolmann,  R.,  a  ssislant  Engineer, 

Portage  Lake,  Harbor  of  Refuge,  Mich. 
Strong,  Charles  H.,  Contractor. 

Ashtabula  Harbor,  Ohio. 

Cleveland  Breakwater,  Ohio. 
Strong,  Samuel,  Contractor, 

Hudson  River,  N.  Y. 
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Strong,  W.  E.,  Contractor. 

StnrgeoD  Bay  Harbor,  Wis. 
Strong,  W.  E.,  Assistant  Engineer. 

Kanawha  River  (Little),  W.  Va. 
Strong,  W.  W.,  Assistant  Engineer. 

Mississippi  River  Reservoirs. 
Stuntz,  George  R.,  Assistant  Engineer. 

Mississippi  River  Reservoirs. 
Sturgeon,  Sr.,  Thomas,  Contractor. 

RoTidout  Hrtrbor,  N.  Y. 
Sullivan,  E.,  Contractor. 

New  Haven  Harbor,  Conn. 
Sullivan,  James  A.,  Asmatawt  Engineer, 

Penobscot  River,  Me. 
Sutherland,  Castle,  Contraotcr. 

Saginaw  River,  Mich. 
Swan  &  Fenton,  Contractore. 

Ohio  River. 
Sweeney,  D.,  Contractor. 

Oakland  Harbor,  Cal. 
Swift  Iron  Works,  Coniractore. 

Ohio  River. 
Swift's  Iron  and  Strel  Works,  Con- 
tractors. 

Western  Rivers. 
Swindell  &  Sparrow,  Contractors. 

Pamlico  River,  N,  C. 
Syke,  Kelley  &,  Co.,  Contractors. 

Susquehanna  River,  Md. 
Syla'^ster,  F.,  Assistant  Engineer. 

East  River,  N.  Y. 
Sylvester,  I.  A.,  Contractor. 

Boston  Harbor,  Mass. 

Merrimac  River,  Mass. 

Provincetown  Harbor,  Mass. 

Stonington  Harbor,  Conn. 
Symons,  D.,  Contractor. 

Charleston  Harbor,  S.  C. 

Savannah  River  and  Harbor,  Ga. 
Syracuse  Iron  Works,  Contractors. 

Charlotte  Harbor,  N.  Y. 
Tabor,  R.  M.,  Assistant  Engineer. 

Columbia  and  Snake  Rivers,  Oreg. 
Talbot,  George,  Contractor. 

Buflfalo  Harbor,  N.  Y. 
Talcott,  G.  R.,  Assistant  Engineer. 

James  River,  Va. 
Talcott,  R.  H.,  Aseietani  Engineer. 

Flushing  Bay,  N.  Y. 

Hudson  River,  N.  Y. 

Long  Island^  N.  Y.,  Coast  of. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Talfor,  R.  B.,  Assistant  Engineer. 

Bayou  La  Fonrche,  La. 

Brazos  River,  Tex. 

Galveston  Harbor,  Tex. 
Taylor,  D.  W.,  Assistant  Engineer. 

Willamette  and  Columbia  Rivers,  Oreg. 
Tebel,  F.  L.,  Contractor. 

Saugatuck  Harbor,  Mich. 
Teemyer,  J.  H.,  Contractor. 

Accotink  Creek,  Va. 

Nomini  Creek,  Va. 

Wicomico  River,  Md. 
Tkmflk,  IL  H.,  Aemetemt  Emgmetr. 

Transportation  Routes,   CeoDlod. 
Third  subdivision. 
Templeton  &  Payne,  Contractors. 

Hudson  River,  N.  Y. 


Tennyson.  J.  &.,  Assistant  Engineer. 

White,  Black,  Little  Red  Rivers,  Aik. 
Terhune,  H.  S.,  Assistant  Engineer, 

Mississippi  River  Reservoirs. 
Thom,  N.  G.,  Contractor. 

Western  Rivers. 
Thomes,  John  E.,  Assistant  Engineer. 

Transportation  Routes;  Southern  Route. 
Thompson,  Mr.,  Assistant  Engineer. 

Potomac  River. 
Thompson,  G.,  Assistant  Engineer, 

Accotink  Creek,  Va. 

Aquia  Creek,  Va. 

Choppawamasio  Bay,  Va. 

Neabasco  Bay,  Va. 

Qnantico  Bay,  Va. 
Thompson,  Gilbert,  Assistant  Engineer. 

Elizabeth  River,  Va. 

Norfolk  Harbor,  Va. 
Thompson,  W.,  Assistant  Engineer. 

Galveston  Harbor,  Tex. 
Throckmorton,  T.,  Assistant  Engineer. 

Mississippi  River,  Falls  of  St.  Anthony 
10  Cairo. 
TiLFORD  &  Terkelson,  ConfToet&rs. 

Oakland  Harbor,  Cal. 
ToBiE,  C.  E.,  Contractor. 

Dos  Moines  Rapids. 
TowNSKND,  G.  W.,  Contractor. 

Boston  Harbor^  Mass. 

Connecticut  River,  Conn. 

Eagle  Harbor,  Mich. 

Gloucester  Harbor,  Mass. 

Kennebec  River,  Me. 

Merrimac  River,  Mass. 

New  Haven  Harbor,  Conn. 

Penobscot  River,  Me. 

Providence  River  and  Harbor,  R.  L 

Sullivan  River  and  Falls,  Me. 
Trill,  C.  F.,  Assistant  Engineer. 

Apalachicola  River  and  Ba^. 

Chattahoochee  and  Flint  Rivers,  Gft. 
True,  C.  S.  ,  Assistant  Engineer. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Truman,  H.,  Contractor. 

Manitowoc  Harbor,  Wis. 
Truman  <&  Schroedbr,  Contraetere, 

Ahnepee  Harbor,  Wis. 

Menomonee  Harbor,  Mich. 

-  Sturgeon  Bay  Harbor,  Wis. 

Two  Rivers  Harbor,  Wis. 
Turnbull,  William,  Contractor, 

Umpqua  River,  Oreg. 
Turner,  C.  L.,  Overseer. 

Eagle  Harbor,  Mich. 
Turner,  J.  E.,  Assistant  Engineer. 

Chippewa  River,  Wis, 
TURPIN,  W.  G.,  Assistant  Engineer. 

James  River  and  Kanawha  Canal. 
TURPiN,  W.  R„  Assistant  Engineer. 

James  River,  Va. 
TURRILL,  Mr.,  Assistant  Engineer. 

Blackwater  River,  Va. 
TuRRiLL,  C.  A.,  Assistant  Engineer. 

Caney's  Fork  and  Obey's  River,  Tenn. 
Ttlsb^  H.,  Contractor. 

MisBUsippi  River,  at  its  mouth. 
Ulffers,  H.  a.,  Aseieim  '  *    ' 

Alpena  Harbor,  Mioh. 
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Ulffebs,  H.  a. — Contmued. 

An  Sable  River  and  Harbor,  Mioh. 

Clinton  Biver,  Micb. 

Des  Moines  Rapids. 

Detroit  River,  Micb« 

Huron  (Lake)  Harbor  of  Refuge. 

Hennepin  and  Watertown  Ship-CanaL 

Illinois  River.  111. 

Pine  River  (Saginaw  Bay),  Mich. 
^    Pine  and  St.  Clair  Rivers,  Micb. 

Port  Austin,  Micb. 

Port  Crescent,  Micb. 

St.  Clair  River,  at  mouth  of  the  Black. 

St.  Mary's  Rive^  Mich. 

Saginaw  River,  Mich. 

Sebawaing  River,  Mich. 
Yalsktinb,  Thomas,  Asnatant  JSngimeer, 

Chester  Harbor,  Pa. 

Delaware  River,  N.  J. 

Marcus  Hook  Harbor,  Pa. 

Schuylkill  River.  Pa. 

Wilmington  Harbor,  DeL 
Vakcb  6l  Abmstrono,  Cantraeiors, 

Western  Rivers. 
Yanbbcab,  Isbabi.  D.,  Coniraetor. 

Chicago  Harbor,  HI. 
Yak  Duskn,  £.  B.,  Bidd&r. 

Plattsburg  Harbor,  N.  Y. 
Yan  Dyk,  Jan.  &,  Co.,  Ckmtraetan. 

Black  Lake  Harbor.  Mich. 
Yan  Hoyenbekgh,  T.  S.,  Contractor, 

Hudson  River,  N.  Y. 
Yak  Ingen,  H.  S.,  Assistant  Engineer. 

Edgartown  Harbor,  Mass. 

Nantucket  Harbor  Bar,  Mass. 

Pawcatuck  River,  R.  I.  and  Conn. 

Peconic  River,  N.  Y. 

Taunton  River,  Mass. 

Wareham  Harbor,  Mass. 
Yan  Pattkn,  J..  Contractor. 

Wickford  Harbor,  R.  I. 
VanSantvoord,  a.,  N.  Y.  3.  Commissioner. 

Hudson  River,  N.  Y. 
Yan  Vleck,  Hbnby,  Contractor. 

St.  Mary's  River  and  Canal,  Mich. 
Yan  Wagenbn,  F.  D.,  Contractor. 

Des  Moines  Rapids. 

Illinois  River,  111. 
Yan  Wagenbn,  F.  D.,  Bidder. 

St.  Mary's  River  and  Canal,  Mich. 
Yaughn,  S.  S.,  Contractor. 

Ontonagon  Harbor,  Mich. 
YiLAS,  J.,  Contractor. 

Manitowoc  Harbor,  Wis. 
Yinal,  W.  I.,  Assistant  Engineer. 

Cape  Fear  River,  N.  C. 
YiNCENT  &  King,  Contractors. 

Erie  Harbor,  Pa. 
Yon  Eglofstein,  F.,  Assistant  Engineer. 

Rondout  Harbor,  N.  Y. 
Yon  Schmidt,  A.  W.,  Contractor. 

Blossom  Rock,  Cal. 
Wagener  &  Harroun,  Contractors, 

Rock  Island  Rapids. 
Waixace,  F.  S.,  Assistant  Engineer. 

Tennessee  River. 
Wallace.  J.  F^  Assistant  Engineer.. 

Rock  Island  Kapids. 
Wallbaum,  August,  Contractor. 

St.  Mary's  River  and  Canal,  Mich. 


Wanzer,  Charles,  Assistant  Engineer. 

Chippewa  River. 

Mississippi  River  Reservoirs. 

Red  River  of  the  North,  Minn. 
Ward,  J.  F.,  Contractor. 

New  Haven  Harbor,  Conn. 
Warren.  R.  W.,  Contractor. 

Port  Chester  Harbor,  N.  Y. 
Warren  &  Perkins,  Contractors. 

Minnesota  River. 
Waters,  J.  A,  Co.,  Contractors. 

Wickford  Harbor,  R.  I. 
WBAVBR,  G.  N.,  Assistant  Engineer, 

Port  Jefferson  Harbor,  N.  Y. 
Webber,  F.  P.,  Assistant  Engineer. 

Providence  River  and  Harbor,  R.  I. 
Welch,  S.,  Chief  State  Engineer. 

Licking  River,  Ky. 
Weld,  F.  F.,  Assistant  Engineer. 

Delaware  River. 
Wellman,  D.  W.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 

Rod  River  of  the  North,  Minn. 
Wells,  H.  S..  Contractor. 

SaVannah  River  and  Harbor,  Ga. 
Weli^,  Timberman  &  Co.,  Contractors. 

Des  Moines  Rapids. 
Werner,  F.  V.,  Assistant  Engineer. 

Missouri  River. 
Werry  Henry,  Contractor. 

Western  Rivers. 
Wescott,  G.  p.,  Contractor. 

Portland  Harbor,  Me. 
West,  Frank  H.,  Assistant  Engineer. 

Port  Orford,  Oreg. 

Umpqua  River,  Oreg. 

Willamette  and  Columbia  Rivera,  Oreg. 
Western  Development  Company,  Con- 
tractors. 

Oakland  Harbor,  Cal. 
Weston,  G.  B.,  Assistant  Engineer^ 

Duxbury  Beach  and  Harbor,  Maes. 
Weston,  William,  Assistant  Engineer. 

Cincinnati  Harbor,  Ohio. 

Monongahela  River. 

Ohio  River. 

Transportation  Routes,  Central  Route, 
First  subdivision. 
Wetmore,  O.  L.,  Assistant  Engineer. 

Des  Moines  Rapids. 
Wetmore,  E.  A.,  &  Co.,  Contractors. 

St.  Mary's  River  and  Canal,  Micb. 
Weyss,  J.  E.,  Assistant  Engineer. 

Accotink  Creek,  Va. 

Aquia  Creek,  Va. 

Choppawamasic  Bay,  Ya. 

Elizabeth  River,  Va. 

Nebasco  Bay,  Va. 

Norlblk  Harbor,  Va. 

Potomac  River. 

Quaniico  Bay,  Va. 
Wheeler,  L.  L.,  Assistant  Engineer. 

Mississippi  River,  between  Cairo  and  its 
mouth. 
Whinert.  S.,  Assistant  Engineer. 

Cumberland  River. 

Tennessee  River. 
Whitcomb,  C.  P.,  Assistant  Engineer. 

Trarsportation  Routes,  Central  RoutOi 
Third  subdivision. 
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WmrcoMB,  H.  D.,  A$si8tant  Engineer. 

James  River,  Va. 
White,  Mr.,  Survesfor. 

Wilmington  Harbor,  Oal. 
White,  D.,  Aseisiant  Engineer, 

Burlington  Harbor,  Vt. 

Otter  Creek,  Vt. 

Plattsburg  Harbor,  N.  Y. 

Port  Henry,  N.  Y. 

Rouse's  Point  Harbor,  N.  Y. 

Swanton  Harbor,  Vt. 
White,  J.H.,  Coniraotor. 

Hyannis  Harbor,  Mass. 
White,  P.,  Contractor, 

Marquette  Harbor,  Mich. 

Ontonagon  Harbor,  Mioh« 

Superior  City  Harbor,  Wis. 
White,  T.  S.,  Contractor, 

Black  Lake  Harbor,  Mich. 

Frankfort  Harbor,  Mich. 

Mnskeffon  Harbor,  Mich. 

White  River  Harbor,  Mich. 
White  &  Boynton,  Contiao<or». 

Hudson  River,  N.Y. 
Whitney,  Luther,  Contraetar, 

Burlington  Harbor,  Vt. 

Plattsburg  Harbor,  N.  Y. 

Swanton  Harbor,  Vt. 
Whitwood  &  HuBBELL,  Controctore, 

Frankfort  Harbor,  Mich. 
WiBLE,  Foster  &  Co.,  Contraatore, 

Tennessee  River. 
Wilcox,  A.  T.,  Contractor. 

Saginaw  River,  Mich. 
Wilcox  &  Merrt,  Contractors, 

Grand  River  Harbor,  Ohio. 
Wiley,  R.,  Contractor, 

Saco  Rivor,  Me. 
Willard,*  J.  E.,  Aseietant  Enghteer, 

Tennessee  River. 
WiLLCOX,  M.  L,  Contractor, 

Sandusky  City  Harbor,  Ohio. 
WiLLEY,  O.  S.,  Aeeietant  Engineer. 

Des  Moines  Rapids. 
Williams,  G.  ,  Contractor, 

Illinois  River,  HI. 

Mississippi  River,  FaUs  of  St.  Anthony 
to  Cairo. 

Rock  Island  Rapids. 

Tennessee  River. 
Williams,  H.  F.,  Contractor. 

Oakland  Harbor,  Cal. 
Williams  &  Upham,  Controctore. 

Duluth  Harbor,  Minn. 
Williams,  D.  J.,  &  Co.,  Controctore, 

Western  Rivers. 
Williams,  E.  T.,  &  Co.^  Controctore. 

Cheboygan  Harbor,  Mich. 
Williams,  W.  W.  &  E.  T.,  Contractors, 

St.  Clair  Flats,  Mich. 

St.  Mary's  River  and  Canal,  Mich. 
Williamson,  W.  G.,  Aeeietant  Engineer, 

Chowan  River,  N.  C. 

Norfolk,  Va..  to  Cape  Fear  River. 

Nottoway  River,  Va. 

Tar  River,  N.  C. 


Wilson,  G.  R.,  Aeeietant  Engineer. 

Red  River,  Tex.,  etc. 
WnjsON,  J.  F.,  Aeeietant  Engineer. 

Monongahela  River. 
Wilson  Bros.,  Controctore. 

Willamette  and  Columbia  Rivers,  Oreg. 
Wimble,  Joseph. 

Cape  Fear  River,  N.  C. 
Windiatb,  T.,  Contractor. 

Manitowoc  Harbor,  Wis. 

Sheboygan  Harbor,  Wis. 
Winston,  F.  G.,  Contractor. 

Minnesota  River,  Minn. 

Mississippi  River,  Falls  of  St.  Anthony. 
Winston,  Douglass  &  Winston,  Con- 
tractors. 

Chippewa  River,  Wis. 
WiSNER,  G.  Y.,  Aeeietant  Engineer. 

Mississippi  River,  between  Cairo  and  its 
mouth. 
WoLBRECT,  J.  M.,  Aeeietant  Engineer. 

Neuse  River.  N.  C. 

Onancock  Harbor,  Va. 

Trent  River,  N.  C. 
Wood,  B.  L.,  Contractor. 

Ohio  River. 
Wood,  M.  P.,  Contractor. 

Ohio  River  Falls. 
WooLEY,  Charles,  Contractor. 

Boston  Harbor,  Moss. 
WooLLEY,  P.  A.,  Contractor. 

Grand  Haven  Harbor,  Mich. 
WoRRAix,  E.  H.,  Aeeietant  Engineer. 

Des  Moines  Rapids. 
WORRALL,  James,  Aseietant  Engineer. 

Conemaugh  and  Kiskiminetas  Rivera. 

Des  Moines  Rapids. 

Hennepin  and  Watertown  Ship-CanaL 

Illinois  River,  III. 

Rock  Island  Rapids. 

Rock  River,  Wis.  and  HI. 
Wmqht,  a.  B.,  Contractor. 

Plymouth  Beach  and  Harbor,  Mass. 
Wright,  A.  R.,  Contractor. 

Camden  Harbor,  Me. 

Cocheoo  River,  N.  H. 

Duxbury  Beach  and  Harbor,  Maas. 

Kennebec  River,  Me. 

Machias  River,  Me. 

Merrimac  River,  Mass. 

Penobscot  River,  Me. 

Portland  Harbor,  Me. 

RoyaFs  River,  Me. 

Salem  Harbor,  Mass. 
Wright,  W.  W.,  Contractor. 

Boston  Harbor,  Mass. 

"  Gut"  opposite  Bath,  Me. 
YONGE,  S.  H.,  Aeeietant  Engineer, 

Missouri  River. 
YuiLLE,  G.  B.,  Aeeietant  Engineer, 

Alabama  River,  Ala. 
ZoLLER,  A.,  Assistant  Engineer. 

Eeyport  Harbor,  N.  J. 

Raritan  RivBr,  N.  J. 
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